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EDITORIAL
We are half-way through the year and many interesting projects are in the midst of completion or 
have been completed in the dredging industry. One major project, the Panama Canal Expansion, 
an operation that began nearly a decade ago in 2007 is close to being completed. In fact, it 
is scheduled to be finished on June 30 this year. According to released figures, about 40,000 
workers have worked on the project. 

If we were to stay on the topic of massive dredging projects, the New Suez Canal Project is 
one that needs highlighting. In fact, the first article, “A challenge in logistics: New Suez Canal 
Project” in this June edition of Terra et Aqua delves into one of the biggest dredging operations 
of the century. The Suez Canal Authority (SCA) unveiled a plan to expand the canal and build 
a new lane to allow transit for ships in two directions. This eventually resulted in six dredging 
companies from two different consortia carrying out the works within a year’s deadline. The 
feature focuses on the intensive logistics effort that took for the companies to complete the 
project. 

Another essential issue to note about the project is that despite the large number of vessels 
that have worked on the site, not one was involved in an incident. Usually, a high concentration 
of vessels in one area increases the risk of collision or incidents. The excellent record in safety 
in the New Suez Canal operation was due to the high standards of safety maintained by the 
contractors. It is also a reflection of safety standards in the dredging industry as a whole. 

The International Association of Dredging Companies (IADC) is also committed to promoting 
safety in the industry. In fact, IADC established a Safety Committee that enables the sharing 
of best practices amongst its members. One of the ways to highlight the importance of safety 
within the dredging industry is the IADC Safety Award. This award is intended to encourage 
the development of safety skills on the job and to reward people and companies demonstrating 
diligence in safety awareness in the performance of their profession. Nominations for this award 
recently closed. The IADC Board of Directors will present this award to the winner at the IADC 
annual general meeting (AGM) in September in Cascais, Portugal. 

This Terra edition also features an article regarding safety in the dredging industry. “Safety 
in mooring” discusses the risks of mooring within dredging operations since vessel to vessel 
mooring is done very often in the industry. The feature goes into detail about the different 
equipment and software involved in mooring work and how human factor can positively or 
negatively impact such operations. 

“How clear communications benefit dredging projects” is the third article of this issue. The 
feature highlights how good communication between dredging contractors and stakeholders can 
eventually benefit all involved groups. The article gives examples of different dredging projects 
across the globe and how clear communications and disseminating the relevant information by 
the contractor from the beginning to other stakeholders was essential to project success.  

This issue also features reviews on some interesting and informative books and journals. It 
includes a book, The Ecological Effects of Deep Sand Extraction on the Dutch Continental Shelf 
that discusses the effects of deep sand extraction in the Maasvlakte 2 project. 
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ABSTRACT

One of the biggest dredging projects of the 
current century, the New Suez Canal was, 
according to experts, a titanic effort in 
operations, planning and production to 
complete within the one year deadline. 

Opened in 1869 after 10 years of 
construction, the Suez Canal was one of the 
greatest maritime projects of the time. It was 
only wide enough for one-way traffic, and 
transiting ships would stop in a passing bay to 
allow the passage of ships in the other 
direction. 

Almost 150 years later, the need for increased 
capacity had become clear to the Government 
of Egypt. In 2014, the Suez Canal Authority 
unveiled a plan to expand the canal and build 
a new lane that would allow the transit of 
ships in two directions. When the tender was 
offered, one caveat was that the work would 
be completed in one year’s time. Six major 
dredging contractors ultimately were able to 
achieve this by an intensive logistics effort. 
Although the dredging contract itself was 
traditional, the execution period of less than a 
year was exceptional. Several milestones were 
achieved and records were broken during 
execution. The most spectacular was that, the 
dredgers from all contractors moved a total of 

more than 245 million m3 of sand in in just 
nine months. Another milestone achieved 
during the project was that it involved the 
largest number of dredgers ever deployed on 
a single project – 28 units and over 40 pieces 
of auxiliary equipment.

INTRODUCTION

Opened in 1869 after 10 years of 
construction, the Suez Canal was one of the 
greatest maritime projects of the time. The 
artificial waterway allowed ships to travel 
more directly between Asia and Europe, 
instead of navigating around Africa, thereby 
reducing the sea voyage distance by about 
7,000km (4,300 miles). This clearly expedited 
travel and trade between the East and West. 

The original canal was too narrow for two-way 
traffic, and ships had to stop in a passing bay to 
allow the passage of ships in the other direction. 
On 5 August 2014, Egyptian President Abdel 
Fattah el-Sisi and the Suez Canal Authority (SCA) 
unveiled new plans for an additional lane to 
allow the transit of ships in both directions over 
a greater length of the canal (Figure 1). 

The 35km lane would be located a few 
kilometres from the existing canal, between 
enormous mountains of sand. It would go 
straight through the Sinai desert, parallel to 
the current canal from km 60 to km 95. The 
plan also included the construction of the 
expansion and deep digging of another 37km 
of the canal at the Great Bitter Lakes 
by-passes (27km long) and Ballah by-pass 
(10km long). Taken together this will allow 
navigation in both directions simultaneously in 
the longest central section of the canal. 

Funding for the project was achieved quickly. 
Most of it came from the Egyptian public who 
were invited to participate in the purchase of 
interest-bearing investment certificates. The 
US$8.4 billion goal was achieved in 8 days.

Soon after financing was completed and 
tenders offered, contracts were signed by the 
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Above: A bird’s eye view of dredging operations at  

Lot 5 at the New Suez Canal Project site.
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Amount of sand disposed of: 
SCA/ Lot 1: 15 million m3

Challenge Consortium/Lot 2-5:  
More than 200 million m3 
Dredging International &  
Great Lakes/Lot 6: 45 million m3
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2 to 5 (from 58.2 - 92.6km). The final Lot 6 
was completed by the consortium of Dredging 
International (DI) and GLDD. 

Furthermore, before the dredging operations 
could begin, dry excavation works in the Sinai 
desert had to be carried out by the Armed 
Forces Engineering Corps of the Egyptian 
Army – the armed forces had to clear 250 
million m3 of dry earth.

The expansion of the canal was completed as 
planned by 6 August, 2015 in time for the 
inauguration. The current extra lane is 
between 147m and 177m wide across the 
bottom and 24m deep. 

THE CHALLENGE CONSORTIUM 
WORKS ON LOTS 2-5
An ongoing effort in mobilisation
Mobilisation was a herculean effort according 
to the experts of the Challenge Consortium. 
Ensuring that all the equipment and people 
were in place and operations carried out 
within the tight project deadline was the 
greatest of logistical challenges.

SCA with two consortia. The Challenge 
Consortium (the Consortium) comprised of 
National Marine Dredging Company (NMDC) 
from Abu Dhabi; Dutch dredging companies, 
Royal Boskalis Westminster (Boskalis) and Van 
Oord; and Jan De Nul NV (subsidiary of Jan De 
Nul Group) from Belgium. The total contract 
value amounted to US$1.5 billion that was 
divided amongst the four partners. The 
second consortium, Dredging International NV 
(an operating company of DEME Group) from 
Belgium and Great Lakes Dredge & Dock 
Company (GLDD) from USA received the 
assignment to deepen and widen the western 
branch of the Suez Canal, worth US$540 
million.

One essential prerequisite of the contracts, 
however, was that the project be completed 
in a year, an extremely short deadline for the 
amount of work. Therefore, due to the sheer 
size of the project, the work was divided into 
six lots to be carried out from 51.4 - 122.4km 
of the length of the canal. The SCA and the 
two consortia carried out the works in the 
various lots. The SCA did the work on Lot 1. 
The Consortium carried out the works on Lots 
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project. Once the Suez project headquarters 
was established in Ismailia, a city in northern 
Egypt, on the west bank of the Canal, the 
logistics experts were sent to the site in Egypt 
and mobilisation continued from there. 
The contract was signed on 18 October, 
2014. On that date, Van Oord’s cutter suction 
dredger (CSD) Hercules was on her way back 
to Rotterdam from Brazil and was immediately 
re-routed to Suez on a semi-submersible 
transport vessel (Figure 2). The ship arrived on 
site 10 days later on 28 October 2014, a few 

hours after CSD Al Mirfa arrived. The other 
dredgers were mobilised as soon as they were 
available. Seven months into the job, some of 
the small dredgers were already demobilised 
and in the last month, a large self-propelled 
CSD was mobilised to finish the project on 
time. Besides equipment, Van Oord sent 
about 250 employees (staff and crew) for 
work on site. 

Boskalis started making preparations for the 
mobilisation in mid-September, weeks before 
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Figure 2. Cutter suction dredger Hercules was re-routed from Brazil to the New Suez Canal Project

Figure 3. Boskalis' trailer suction hopper dredgers, Coastway and Barent Zanen at work site

The partners had to ensure that they could 
mobilise immediately after the contract was 
signed and already during the tender phase, 
they had started to look into the availability of 
various equipment and people. During the 
preparation of the works, a detailed planning 
was drafted for swift mobilisation. In fact, the 
first dredger – Al Mirfa from NMDC – was on 
site two weeks after the contract was signed. 
All four partners mobilised their dredgers from 
all over the world. This was organised from 
each of their head offices. Since the vessels and 
other equipment could only be utilised when 
they were available from their other projects, 
mobilisation was an ongoing process during the 
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the contract was signed. That included such 
efforts as mapping of its equipment, talking 
to transporters including its wholly-owned 
subsidiary Dockwise, provider of heavy marine 
transport services, to block space for transport 
vessels, if the contract were to be awarded.

The vessels for Boskalis (Figure 3) came from 
across the globe and its first vessel was on site 
by early December. In fact, the first vessel was 
loaded a week before the signing of the 
contract and started sailing a day after the 
signing of the contract. Its last vessel was at 
the site in the beginning of July 2015, three 
weeks before completion. The Suez job 
required so much equipment that when any 
equipment, crew and staff from other jobs 
became available, they were sent to the Suez 
project. The organisation also sent about 400 
people for the project – around 80 staff and 
320 crew members. 

Jan De Nul also started working on their 
mobilisation plans around September 2014 
until the contract was signed. During the 
course of the tender and negotiation process, 
the organisation started looking into their 
available equipment. A total of 7 CSDs were 
sent for the project – two vessels came from 
Dubai, two from Vietnam, one from 
Singapore. The last two, one from Panama 
and one from Belgium, were mobilised during 
the course of the project (Figure 4). In 
addition, 20km of land pipeline and 3km of 
floating pipeline were sent. The first vessel 
arrived during the second half of November, 
one month after signing. The organisation 
also sent about 600 people for work on site. 

NMDC mobilised its equipment immediately 
after the contract was signed and its units 
were mobilised from two locations in Abu 
Dhabi – Port Khalifa and Mina Zayeed (Port 
Zayed anchorage area). Since the sailing time 
is around two weeks, the first dredger at the 
site was NMDC’s cutter suction dredger Al 
Mirfa (Figure 5). CSD Al Mirfa with a barge, 
multicat and two tugboats was on the first 
load and it arrived on the project on the 28 
October 2014. Other units and auxiliary 
equipment were sent on another six loads 
throughout the project. The dredging 
company sent a total of 20 units that included 
5 CSDs for the project. NMDC also sent a 
total of 577 people – of this group, 22 were 

Figure 5. CSD Al Mirfa from NMDC was the first cutter suction dredger to arrive on the project site for the Challenge 

Consortium

Figure 6. Ocean Majesty, strategically positioned near the work site, could accommodate up to 325 people;  

the cruise ship’s amenities included a swimming pool 

Figure 4. Jan De Nul's largest cutter, J.F.J De Nul was mobilised for the project
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key personnel for the project for work such as 
planning, operations and logistics. 
 
The Consortium also subcontracted for local 
labour force from Egypt for work such as 
operators for sand bulldozers and pipefitters 
for fixing landlines. 

At final count, a total number of 21 cutter 
suction dredgers, 5 trailer suction hopper 
dredgers, 2 water injection dredgers, over 40 
pieces of auxiliary equipment and 80km of 
pipelines were utilised for the project. 
However, not all of the equipment could be 
used at once as the site could not allow for it. 
The Consortium had eight working fronts, 
two ends that connected to the existing 
channel and four side access channels that 
were utilised as logistical channels. 

Tackling accommodation and daily 
logistics
With a huge ongoing project and works being 
carried out 24/7, it was essential for the 
Challenge Consortium to ensure that 
hundreds of employees had good 
accommodation. However, given the work 
location and insufficient facilities for 
employees on land, the Consortium came up 
with the solution of living quarters on water. 

During the peak period of the project, 1,100 
people had to be accommodated every day. 
Four accommodation barges, Puccini, Vivaldi, 
Bellini, Verdi, and a cruise ship, Ocean Majesty 
were hired. Also, four hotels were used to 
accommodate crew and staff. The accommo-
dation barges for the project included big 
mess rooms, gym area, prayer rooms and 
recreational areas. As Ocean Majesty was a 
cruise ship it had more amenities including a 
swimming pool (Figure 6). 

The barges Verdi, Puccini and Bellini were 
equal in size and could accommodate a 
maximum of 190 persons each, while Vivaldi 
and Ocean Majesty could accommodate up to 
295 and 325 people, respectively. Moreover, 
the barges and the cruise ship were 
positioned at a central point for each working 
zone to cut down the transfer time of 
personnel. Tenders, that is transfer vessels, 
were used to ferry crew back and forth from 
the work sites within 10 to 30 minutes. 
Besides accommodation, water, food, waste 

and fuel were issues that needed to be 
addressed. A Consortium expert states that it 
was akin to running a floating town for close 
to a year. During the peak of the project, a 
team of about 150 to 200 site supervisors and 
operations people were handling these issues. 
Several local suppliers (ship chandlers) were 
contracted for various services such as 
catering and cleaning. With intensive work 
being carried out, the vessels kicked up a lot 
of sand sediment and it was difficult for 
vessels to make their own water as when in 
open seas. Water and different types of food, 
suited to the workers’ various cultures, had to 
be provided on a daily basis. Water was 
supplied by water trucks and supply vessels. 
Also, barges came to collect garbage to be 
sent to proper disposal areas. 

Fuel was efficiently delivered by the client and 
not a single vessel ran out of fuel during the 
entire duration of the project. During peak 
production, the vessels were consuming about 
1,200 tonnes of fuel per day. 

Maximising production during project 
phase
Before the project could begin, the client had 
to prepare the site for the works. Some areas 
of the land were at +24m, so the Egyptian 
army removed 250 million m3 of dry earth to 
prepare the area for the dredging work to 
commence. 

All equipment had to be placed at different 
locations at the site to maximise their 
production capabilities in order to finish the 
work on time. To achieve this, a Planning and 
Production department comprising experts 
from the different partners was put together 
as soon as the project was awarded. During 

the project, an average of 15 experts were on 
the team, based in the headquarters. 

Various cutters were assigned to work 
simultaneously in the different lots (see 
satellite image, Figure 7). For operational 
efficiency, each partner was responsible for 
one lot. The day-to-day operations such as 
deploying the vessels and efficient disposal of 
dredged material were allocated by the 
Planning and Production department to a 
particular lot. 

Jan De Nul was in charge of Lot 2, Boskalis 
worked on Lot 3, Van Oord managed Lot 4, 
while NMDC was on Lot 5 (see Figure 8, 
collage on next page). 

In fact, the work was so efficient that the 
Consortium reached a record-breaking 
production of more than 1.4 million m3 a day. 

Disposal areas for dredged sediments were 
also located along the new canal on both 
sides and workshops were located close to 
different lots for wear and tear and 
maintenance. A central workshop was located 
on shore in the middle of the project between 
Lots 3 and 4 comprising a welding workshop, 
a mechanical workshop, a dry plant workshop 
and a large general storage area. There was 
also a floating (mainly welding) workshop 
located in front of the central workshop and 
smaller workshops were located in each lot.

Maintaining a safe environment
Safety is an essential priority for any dredging 
project and the New Suez Canal Project was 
no exception. However, the Consortium had 
the extra task of taking into account the 
strategic nature of the Suez Canal area. 

Figure 7. A satellite image of different cutters for Challenge Consortium at the work site. (Courtesy: Google Earth)
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Close up of NMDC's cutter suction dredger Al Sadr at work

First test passage of a vessel in the New Suez Canal with CSD Artemis to the left Dredgers operating at night in the New Suez Canal Project site 

CSD Phoenix I and a backhoe dredger at work with accommodation vessel, Ocean Majesty in the foreground

Cutter suction dredger Leonardo Da Vinci carrying out dredging



Army was in charge of removal and disposal 
of any found objects.

Health and safety were another major priority 
for the Consortium, especially since the 
project site was not easily accessible. It 
engaged the services of the Travel Clinic of 
the Port Hospital (Havenziekenhuis) in 
Rotterdam. Consultants from the Clinic 
counselled the Consortium to make certain 
provisions such as having nurse stations on all 
accommodation vessels and offices. There was 
also a hospital on board Ocean Majesty. The 
Clinic also scouted the local hospitals in 
Ismailia to see the level of care and gave 
advice on the preparations that the 
Consortium should take and where to go in 

case of emergencies. Also, an emergency plan 
was put in place for clear pick up points on 
shore with travel instructions for the 
ambulances to the hospitals.

LOT 6: THE WORKS AT THE GREAT 
BITTER LAKE
Lot 6 works were carried out by the second 
consortium, Dredging International (DI) and 
Great Lakes Dredge & Dock Company (GLDD). 
DI completed 75% of the works and GLDD 
carried out 25% of the project. The contract 
for this Consortium was also awarded in 
October 2014.

The work on Lot 6 was to deepen and widen 
the western branch of the Suez Canal at 
Great Bitter Lake, Deversoir Reach and 
Kabreet Reach – an additional 250m wide, 
24m deep, and 29.5km fairway through the 
Great Bitter Lake and the access channels to 
the lake would be widened to 140m. 

This consortium also mobilised a large amount 
of equipment for the project to be completed 
by the stipulated deadline – 4 cutter suction 
dredgers, 6 trailer suction hopper dredgers, 
42 auxiliary vessels from DI and 2 Middle-East 
based cutter suction dredgers (Ohio and 
Carolina), 1 trailer suction hopper dredger 
(Sugar Island) and other auxiliary equipment 
from Great Lakes. 

Mobilising for a different terrain
DI started its tender in the first weeks of 
September 2014 and submitted the tender 
around 20 September. The client took about 
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In addition, all crew and staff from the 
Consortium and local workers from Egypt 
needed approval for work for security reasons 
from the Egyptian Army. Also, the work site 
had tight security provided by the Army and 
the crew could only leave the premises in 
close contact with the Consortium’s Security 
Officer. 

Due to the historical nature of the Suez Canal 
area, unexploded ordinance (UXO) was an 
issue that the Consortium had to deal with as 
it encountered several UXO in the disposal 
areas. Consultants from Boskalis’ wholly-
owned subsidiary, Boskalis Hirdes, were flown 
in from Germany to support the Consortium 
in mapping the risk of UXO and the Egyptian 

Disposal area at the project site (Lot 3)Tunnelling works for the syphon construction of the irrigation channel under the New 

Suez Canal

Cutter suction dredger Al Jarraf dredging amid normal container traffic at the Great Bitter Lake (Lot 6).

Figure 8. Above and on opposite page: Dredgers at work on the various lots. Work went on day and night, 24/7  

for a year. 



the United Arab Emirates (UAE) also arrived 
around November. Another 80% of 
equipment and vessels arrived between 
December and the beginning of February, 
with vessels coming from countries from both 
the East and the West such as Belgium, the 
Netherlands, the UAE, Singapore and Australia 
(Figures 10 and 11).

About 950 people (crew and staff) from DI 
were sent for the project. The commercial 
department staff were there before the 
contract was awarded but after the first week, 
a few other staff were sent to the site. By 
December, most of the staff had arrived and 
local labourers were on site between March 
and April. The number of staff fluctuated 
depending upon the phase of the project – 
between 10%-25% of the total work force 
were staff, while the rest were crew. 

Remodelling equipment for the 
project
DI had to remodel a couple of pontoons for 
the project work. The contractor had to make 
an investment to transform two pontoons – 
one into a spider pontoon and a floating 
workshop (Naseem) and another into a 
floating workshop (Thornton 1); DI started 
making preparations for the technical 
modification (spider pontoon) during the 
negotiation period in October. On the day the 
contract was awarded, the management gave 
the green light to the technical department to 
transform the pontoon and the modifications 
were done in UAE. 

four weeks to look into the tender documents 
and negotiate. During this time, DI started 
looking into site investigation and possible 
mobilisation on where to place pipelines, 
what vessels to use, and which equipment to 
buy. 

Lot 6 was quite different in scope from the 
other lots, as the project site was not located 
in the Sinai desert, but at the Great Bitter Lake 
area (and the adjacent reaches). This meant a 
different methodology had to be applied as 
there would be more interactions with the 
ongoing Suez Canal traffic. As the DI tender 
team was made up of people who were 
experienced in the Panama Canal Expansion 
Program, where this was also the situation, 

the team anticipated SCA’s issues and 
proposed solutions in the tender proposal. For 
example, in its technical solution proposal, DI 
elaborated a full traffic management plan for 
ongoing transport traversing the Canal. 

As with the other contractors, DI’s equipment 
was mobilised from across the globe. Their 
biggest cutter, D'Artagnan, was immediately 
mobilised at the time of the signing as she 
was at another project in Siberia (Figure 9). 
The D’Artagnan was re-routed to Belgium for 
a quick stop for a few days to take spare 
equipment for Suez and then set sail to the 
project site. The CSD was on site on 26 
November, five weeks after the contract 
signing. Other equipment and pipelines from 
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Figure 10. Multiple dredgers working simultaneously at Lot 6 Figure 11. A panoramic view at the work at the Great Bitter Lake (Lot 6)

Figure 9. Dredging International’s biggest cutter, D’Artagnan, was mobilised for work at Lot 6



safety and security experts and guards to 
create a safe working environment. Doctors 
were on standby in case of emergencies. The 
Egyptian army had tight security around the 
premises. Also, DI came across several UXO 
after having done several investigations such 
as with a magnetometer survey but did not 
have any incidents. 

auxiliary vessels and these vessels were used 
for purposes such as fresh water, fuel, 
garbage, sewage and sludge. The vessels that 
had accommodation on board had their own 
laundry as did the houseboat. 

Safety and security were also major issues for 
the DI-GLDD consortium and so they had 

The transformed spider pontoon had two 
loading systems on top of it. They were akin 
to wings where pipelines are connected to the 
barge and can move down. Not only were 
barge loading pontoons transformed, other 
equipment was also needed to be assembled 
such as a workshop for cutter heads and 
extras on that pontoon. The full modification 
was completed in UAE and at the end of 
December, DI mobilised the whole spread to 
Suez. 

GLDD rapidly mobilised its Middle East-based 
heavy duty, high production cutter suction 
dredgers, the Carolina and the Ohio, as well 
as their auxiliary support equipment and TSHD 
Sugar Island, to execute its portion of the 
work.

Steering cooperation
Both partners, DI and GLDD, worked together 
to ensure there was synergy in work when 
possible. Various committees such as a 
Technical Committee that included planning 
and production work, a Financial Committee 
and a Board, each with six members steered 
cooperation between the partners. These 
teams were established when the contract 
was awarded. 

Also, during the production phase, each 
partner had its own disposal area and tried to 
keep dredging operations as separate as 
possible whilst still trying to work together 
when it came to logistics such as using a 
dockship for mobilisation and coordinating on 
using sinker lines in the existing Suez Canal. 

Accommodating staff and crew 
Most of the vessels had their own 
accommodation but DI also rented a 
houseboat, Rossini, with a capacity of 110 
cabins. Also, the organisation had booked a 
few hotels and rented villas for staff. The villas 
were situated on the left side of the Great 
Bitter Lake and they were easy to protect as 
there only one road on the peninsula. Some 
of these villas also served as offices for the 
DI-GLDD consortium – one office for general 
management, one for operational 
management and one for Great Lakes. 

The organisation also had contracts with local 
suppliers with regards to food (they also had 
several supply ships). They had over 40 
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CONCLUSIONS

The successful completion of the New Suez Canal Project within a year by the two 
consortia was a testament to their logistical and operational achievements in terms of 
coordinating the sheer number of equipment, staff and crew as well as handling various 
logistical and operational challenges. As the original Suez Canal became a historical 
achievement, so too will the New Suez Canal – it will serve as an iconic project for the 
dredging industry for decades to come. 

It is also essential to note that the project was ultimately undertaken to realise the 
Egyptian government’s aims to improve the national economy. The second lane reduces 
waiting times for transiting ships, facilitates traffic in two directions and increases the 
numerical capacity of the waterway. The drop in waiting times reduces fuel expenditures 
and costs for ship owners, which is meant to attract more ships including mega-cargo 
vessels to the waterway. The SCA expects the revenues to increase from US$5.3 billion at 
present to US$13.2 billion by 2023. 

The New Suez Canal Project is also meant to support the Suez Canal Area Development 
project – a special economic zone in the heart of the Suez Gulf of Egypt to attract both 
Egyptian and foreign investors – that will boost the national economy. This in turn will 
help create job opportunities for people living in the Canal Zone, Sinai and neighbouring 
areas and create new urban communities. 

REFERENCES 

The New Suez Canal: A challenge in time. 
(2015). Paradox. 

Suez Canal Authority (SCA). New Suez Canal 
Facts and Figures. Retrieved from www.
suezcanal.gov.eg. 

Farid, D. (2015, March 31). Completion of 
new Suez Canal dry digging in early April. 
Daily News Egypt. Retrieved from  
http://www.dailynewsegypt.com/ 

Suez Canal Special Economic Zone (SCZone). 
Retrieved from http://www.sczone.eg/English 

Great Lakes Dredge & Dock Company (GLDD). 

(2014, October 20). Great Lakes announces 
contract signing ceremony in Cairo to deepen 
and widen the Suez Canal. Retrieved from 
http://investor.gldd.com/releasedetail.
cfm?releaseid=876940

Great Lakes Dredge & Dock Company (GLDD). 
(2015, August 5). Great Lakes announces 
successful completion of Suez Canal contract. 
Retrieved from http://investor.gldd.com/
releasedetail.cfm?releaseid=926145



14  Terra et Aqua | Number 134 | March 2014

SAFETY IN MOORING

BRAM SLUISKES

claimed for were: leg (19%), followed by 
multiple injuries (14%), death (13%) and back 
(13%). (See Figure 1 on next page). This leads 
us to an important question: what makes a 
mooring operation such a high risk activity? Is 
it the equipment? Is it because of human 
factor risks? Is it because it is a team 
operation during which team members who 
often do know each other well (vessel crew 
working and shore-based personnel) have to 
work together? 

What can be done to reduce the risks 
associated with mooring operations? In the 
article, the following will be discussed in more 
detail: the risks associated with mooring 
operations; mooring equipment; training and 
competence; the human factor in mooring 
operations and future developments in the field.

THE MOST COMMON RISKS IN 
MOORING 
The Danish Maritime Authority and the Danish 
Shipowners’ Association published in their 
guide “Mooring – Do it Safely”, an overview 
of common risks and how to prevent 
accidents during mooring operations. The 
following are the most common risks: 

 Equipment
• Use of old, damaged wire
• Poor equipment

mooring operations and future developments 
in the field will be discussed.

INTRODUCTION

Mooring a ship is as old as sailing itself, but 
there are few activities on board which appear 
so frequently in accident reports. As a captain 
once quipped: “I don’t envy the Flying 
Dutchman as I know it can never make port 
and is doomed to sail the oceans forever. But 
that also means they don’t have to moor.” 

There are many examples when the activity of 
mooring went terribly wrong, often with 
severe consequences for those engaged in 
mooring operations and even for innocent 
bystanders. A recent publication, “Risk Focus 
Consolidated 2016: Identifying major areas of 
risk” by UK P&I Club, a UK-based organisation 
providing protection and indemnity insurance 
across the globe, provides an insight into the 
types of injuries (with claims over 
US$100,000) occurring during mooring 
operations from 1987 to 2013. 

The top four injuries that insurance was 

ABSTRACT

According to the International Maritime 
Organization (IMO), “shipping is perhaps the 
most international of all the world's great 
industries and one of the most dangerous.” 
Ships enter and leave ports regularly. Tying up 
a ship when alongside a berth or another 
vessel is potentially a very hazardous 
operation, unless everyone engaged in 
mooring operations is trained, has the right 
mindset and the correct equipment to 
perform the work. 

The risks of mooring within dredging 
operations are even more important, since 
vessel to vessel mooring happens very often in 
the dredging business. For example, hopper 
barges are regularly moored alongside grab 
dredgers during loading. 

In terms of hardware, mooring equipment is 
sufficiently controlled by international, 
national and class regulations with regard to 
their design and maintenance. However, the 
best of systems will fail if the human factor 
and more precisely the mindset for doing the 
work is not right. 

In this article, the risks associated with 
mooring operations; mooring equipment; 
training and competence; the human factor in 

Above: Hopper barges are moored alongside grab 

dredgers during loading
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• Poorly designed mooring system
• No overview of mooring area
• Hazard/tripping risk sites not highlighted

Work processes
• Lack of communication and planning
• Poor wire/line handling

Crew qualifications
•  Lack of knowledge about the hazards of the 

job
• Unclear instructions
• Lack of information
•  Lack of supervision (supervisor involved 

elsewhere)
• Small, untrained deck crew
•  Ineffective on-board mooring training that 

does not identify and provide an 
understanding of the dangers associated 
with snap-back zones

Crew concentration
• Stress and fatigue

Ship’s safety culture
• Procedures not followed
• Shortcuts taken
•  Standing in the wrong places (in the snap 

back zone)
• Standing/walking on a bight
• Walking over a wire
• Quick mooring versus safe mooring
•  No risk assessment process prior to mooring 

operations
• Cluttered mooring area
• Cluttered deck

Weather
• Icy, slippery deck

MOORING EQUIPMENT
Mooring equipment comprises all the 
equipment required to moor and cast off a 
vessel effectively and safely. As with all vessel 
equipment, they must be maintained and 
operated correctly to ensure safe and effective 
use. The main parts of a mooring system and 

the steps to take in order for safe use are as 
follows:

Mooring winches 
These can either be hydraulically or electrically 
powered. Winch brakes should be regularly 
inspected and adjusted to ensure that they 
render below the breaking strain of the 
mooring line. The Oil Companies International 
Marine Forum (OCIMF) provides good 
guidance on the testing and setting of 
mooring winch brakes. 

Remote control stations
They are fitted to some systems. The control can 
be from the bridge and/or from a fixed control 
station on the winch deck or via a potable 
remote control. In all cases, the operator should 
have had appropriate training with the 
operation of the winch remote control system. 
During the operation, the operator should have 
a clear view of the mooring operation whilst 
maintaining good communication links with the 
rest of the mooring team. 

Remote camera systems
It is common for modern mooring systems to 
be fitted with closed circuit TV (CCTV) 
monitoring which can be monitored from the 
bridge. These systems are not meant as a 
replacement for the mooring deck local safety 
monitoring but only as another pair of eyes. 

Ropes and wires (mooring lines) 
Mooring lines that are to be used in a 
mooring operation should be in good 
condition. Also, ropes should be inspected 
frequently for both external wear and tear 
between the strands. Wires should be treated 
regularly with suitable lubricants and 
inspected for deterioration internally and for 
broken strands externally. The safe working 
load (SWL) of the mooring line should be on 
the mooring line certificate and this should 
not be exceeded.

Bitts and static fairleads (chocks) 
These should be inspected for signs of 
deformation, corrosion, abrasive wear and 
pitting. If there is an indication that any of 
these are excessive, they should not be used. 
If they are badly corroded or worn they will 
cause mooring line damage and/or personal 
injury due to sharp edges. The safe working 
load (SWL) should be permanently marked on 

Other 2%
Wrist 1%

Thigh 1%
Shoulder 4%
Pelvis 2%

Multiple 
Injury 14%

Leg 19%

Knee 4%
Head 7% Hand 4%

Foot 1%
Finger 2%

Face 3%
Eye 1%

Death 13%

Chest 3%

Back 11%

Arm 9%
Ankle 2%

Figure 1. Insurance claims for types of injuries from mooring accidents (data from UK P&I Club)
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or adjacent to these equipment by welded 
bead.

Roller fairleads 
These are to be inspected in the same manner 
as static fairleads, but additional attention 
should be paid to the rollers. Ensure that they 
are free to turn and that no excessive axial or 
radial movement is detected that may indicate 
a worn bearing. The rollers on button type 
fairleads are not meant to take axial force. If 
subjected to axial force due to incorrect 
mooring line positioning, the fairlead roller 
may become detached with severe 
consequences. 

In addition to the risks associated with 
operating mooring equipment there are also 
risks associated with modifying mooring 
equipment. Care must be taken that no 
modifications are made to the layout of 
mooring arrangements and associated 
equipment without completing a risk 
assessment and obtaining the necessary 
approvals.

THE HUMAN FACTOR IN MOORING 
OPERATIONS 
The previous section looked at the actual 
mooring equipment or the “hardware”, but a 
safe mooring operation depends on the 
human factor. 

Human factor is a broad concept and can be 
considered as the “software” both literally 
and figuratively. Here it refers to personnel 
engaged in mooring operations and who can 
be easily injured when something goes wrong 
during the work, sometimes with fatal 
consequences. In mooring operations the 
“hardware” and “software” are 
interdependent and neither can be utilised on 
its own. 

The concept of human factor in relation to 
the shipping industry is extensively discussed 
in the paper, “Safety in shipping: The human 
element” (Hetherington, Flin & Mearns, 
2006). The authors discuss the causal factors 
within accidents in shipping and identify the 
relative contributions of individual and 
organisational factors in shipping accidents. 
They also emphasise that monitoring and 
modifying human factors issues could 
contribute to maritime safety performance 

and shipping practitioners can focus on 
interventions in these areas. 

The paper also provides a framework for 
human factors which contribute to 
organisational accidents in shipping. The 
framework shows the underlying causes 
(organisational and management issues) and 
immediate causes (personnel issues and 
design issues) that lead to organisational 
accidents. Within organisational and 
management issues, three causes – safety 
culture, safety climate and safety training – 
are listed. Under personnel issues, stress, 
shiftwork, situation awareness, fatigue, health 
and wellbeing, decision-making, 
communication and training are listed as 
underlying causes for accidents. Within design 
issues, automation is listed as an underlying 
cause. 

However, there are two elements in the 
framework, which according to the authors 
are especially applicable for mooring 
operations – automation and situation 
awareness.  

Automation 
Vessel operations have been made safer by 

various methods of automation and there is 
little doubt that mooring operations can be 
also more automated. 
Automation of mooring activities is currently 
aimed at repetitive mooring – mooring of 
vessels such as ferries, roll-on/roll-off (ro-ros) 
and container feeders with a standard hull 
shape or engaged in fixed routes and vessels 
mooring along the same quay all the time. 

Automatic mooring of vessels that do not 
have fixed routes, have non-standard hull 
shapes and those that encounter different 
mooring lay-outs every time they moor is a 
much more difficult process. These operations 
require a more sophisticated type of 
automation. 

Currently, there are two types of automatic 
mooring being utilised – magnetic and 
vacuum mooring. These two methods have 
their advantages and disadvantages. 
The advantages are:
• there is no need for mooring ropes 
•  limited amount of personnel are required 

for mooring operations and they will be 
mostly engaged in observing the mooring 
operation   

• a quick mooring operation 

Figure 2. A V-shaped mooring bollard
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The disadvantages are:
•  electrical failure could lead to the loss of 

mooring capacity 
•  magnetic field causes the ship to become 

an induced magnet (magnetic mooring) 
• the high purchase costs of the systems
•  automatic mooring systems require more 

maintenance 
 
Another approach is mechanising existing 
mooring equipment – utilising existing vessel 
mooring components but optimising one or 
more subcomponents. An example of this is 
the V-shaped mooring bollard (Figure 2). The 
traditional mooring wire is still present but it is 
connected to a ball. This ball-and-wire 
combination is part of the mooring actuator, 
which has been designed for mooring and 
unmooring workboats by Royal Boskalis 
Westminster. The mooring actuator consists 
of an arm and two constant tension (CT) 
winches and can be controlled with a remote 
control. A hook is attached to the end of the 
arm, which can pick up the cable. The arm, 
with the cable, then moves towards the 
workboat, to place it over the bollard. This 
working method is considerably safer and 
ultimately makes mooring faster.

Situation awareness  
Situation awareness is the ability of individuals 
to build and maintain a mental model of what 
is going on at any one time and to make 
projections as to how the situation will 
develop taking into account their own actions 
and the actions of those around them.
Thus, situation awareness is especially 

important in work domains where the 
information flow can be quite high and poor 
decisions may lead to serious consequences. 
For an example, a typical mooring operation 
would mean that the whole mooring team 
(personnel on the vessel and onshore) has the 
same mindset with regards to their work. 
However, often, mooring operations are done 
on a tight schedule and getting to the same 
work mindset via lengthy discussions is often 
impossible. 

The best a mooring team leader can do is 
than use the principle of “chronic unease”. 
Chronic unease is the opposite of 
complacency. It is a healthy skepticism about 
what a person can see and do. It is about 
understanding the risks and exposures and 
not just assuming that because systems are in 
place everything will be fine. It is not just 
believing in what a person sees or hears or 
what the statistics state. It is about resetting 
one’s tolerance to risk and responding 
accordingly and continually questioning 
whether what one does is enough.

The thought process of a leader of a mooring 
operation therefore changes from: "It is going 
well” to "Is there anything we are overlooking 
and what else do we need to do?"

When leaders use chronic unease in their 
work, it enables them to:
• think flexibly
• not jump to conclusions ("think slow")
• encourage employees to speak up
• listen to others
• be receptive to bad news
• show safety commitment

As discussed before, the concept of “chronic 
unease” is a state of mind, not a tool. 
However, this needs to be augmented with 
standard Health, Safety and Environment 
(HSE) management tools such as generic risk 
assessments, toolbox talks and Last Minute 
Risks Assessments (LMRA). 
Particularly, the LMRA can be useful to remind 
a mooring crew that they have a personal 
responsibility to be aware of risks and to take 
action when necessary.   

TRAINING AND COMPETENCE IN 
MOORING OPERATIONS  
To execute a mooring operation safely and 

efficiently, all involved personnel have to be 
trained and competent. While the 
competence of the mooring crew onshore 
cannot always be assessed or controlled, every 
effort must be taken that the vessel crew 
participating in mooring operations are 
trained and competent. 

Training and competence are two sides of the 
same coin, they are very closely related 
although there are marked differences:

•  Training is the structured approach to 
increase someone’s knowledge that often 
involves the undertaking of specific taught 
courses or on-the-job training where a 
person is given the knowledge needed to 
apply theory into practice. 

•  Competency consists of a number of 
aspects, of which training is only one. 
Others include skills, knowledge, experience, 
appreciation and understanding of the task 
at hand, the surrounding environment, and 
a range of human factors. 

Training and/or qualifications alone will not 
necessarily mean that a person is competent. 
There are many situations where a person’s 
theoretical knowledge will not be sufficient to 
execute a task safely. Particularly, during 
mooring operations, it is experience that 
teaches one what works and what does not. 

Nevertheless, training is an important part to 
ensure that personnel engaged in mooring 
operations are competent. After all, everybody 
involved in a mooring operation should know 
(Figure 3): 
•  how to stop a rope by using stoppers (and 

don’t forget that you have to take them off 
after use) 

•  a person does not just belay a rope by using 
figures-of-eight: instead, he or she should 
first hitch it twice around the lower side of 
the bollard 

Although sometimes considered outdated, the 
“learning pyramid” provides a simple 
framework which presents the most effective 
ways of learning (Figure 4).  

The top part of the pyramid is considered to 
be “traditional” and “passive” learning. The 
learner is a passive consumer of information. 
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The bottom part of the pyramid is considered 
to be “active” or “participative” learning. In 
addition to absorbing information, the learner 
is also a sharer of information. 

The concepts of situational awareness and 
chronic unease, as described in the previous 
section, can be explained and taught in the 
upper part of the pyramid. However, it 
probably it will not make a lasting impact 

unless information is interchanged between 
tutor and learner. 

FUTURE DEVELOPMENTS
The future of shipping has changed 
considerably over the last decades and will 
continue to change. One of the major 
changes will be further automation of vessel 
operations. But where is the unmanned ship? 
Unmanned airplanes (drones) are a reality and 
unmanned cars may just around the corner. 

This is where Maritime Autonomous Systems 
(MAS) come in. As MAS become more reliable 
and accepted, it is natural that people will 
start thinking about using the concept for 
larger commercial shipping operations. Some 
high profile projects in this field include the 
European Commission funded Maritime 
Unmanned Navigation through Intelligence in  
Networks (MUNIN) project. MUNIN aims to 
develop and verify a concept for an 
autonomous ship – a vessel primarily guided 
by automated on-board decision systems but 

Figure 3. A mooring operation being undertaken by crew in a safe and efficient manner
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 o  Virtual reality: Meant to be Seen (MTBS) 
virtual reality devices are most likely be 
the next step in presenting a realistic 
mooring environment. An environment 
which can be adapted to include vessel 
characteristics and take in account 
variables such as wind, current, passing 
vessels and other relevant information. In 
the virtual reality environment, realistic 
mooring emergencies can also be 
simulated without danger to the trainee.

•  Using story-telling as a powerful means for 
sharing and interpreting experiences. Stories 

are universal in that they can bridge 
cultural, linguistic and age-related divide. 
Storytelling can be used as a bridge for 
knowledge and understanding allowing the 
values of "me" and "team" to connect and 
be learned as a whole. 

•  Story-telling can be done the traditional oral 
way without any support. But it is more 
efficient to use the latest technology which 
will increase the impact of the story. Story-
telling is also the most suitable vehicle to 
get the mindset of “chronic unease” across 
to other mooring team members.  

controlled by a remote operator in a shore 
side control station. 

If vessel operations can be automated, so can 
mooring operations. The magnetic and 
suction systems are already in use. Using these 
systems eliminates the use of mooring ropes 
and hence the risk of injury to shore and ship 
personnel by these ropes. 

New and more intelligent automatic mooring 
systems should be able to recognise different 
hulls and ship shapes and compare them with 
the information from a database in order to 
position the vessels in the most optimum 
location to moor. 

As for training and competence (management), 
the trend is to move away from the scholastic / 
classroom approach of learning where the 
student is merely a passive learner and move 
towards interactive schemes (Figure 5). 
 
•  Using the latest technology to present an 

up-to-date training programme. Some 
examples include:  
o  E-learning: suitable to deliver a tailor-

made training aimed at the current 
knowledge / training requirements of the 
trainee 
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CONCLUSIONS 

Regardless of various automation systems or the “hardware”, mooring a vessel with 
people will always be a necessity. And it looks that for the foreseeable future, personnel 
(both on the vessel and onshore) will be needed to conduct a mooring operation. 
Furthermore, in mooring operations, we need to manage the current risks, predict those 
of the future, and absolutely focus on the human element and carefully consider each 
individual’s tasks , the competencies needed to carry out tasks and how these will be 
developed and maintained. The best way of doing that is using the ancient old ritual of 
storytelling combined with the latest technological developments. 
Automation of mooring operations will also continue to developed. The future of these 
automated mooring systems is positive but at the moment they cannot (yet) handle all hull 
shapes. Furthermore, whether automated vessels are a possibility is yet to be seen. 

Figure 5. A crew member utilising a mooring rope.
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HOW CLEAR COMMUNICATIONS BENEFIT 
DREDGING PROJECTS

 

ABSTRACT

Without a doubt, dredging projects impact a 
wide variety of stakeholders. Yet, the public’s 
fundamental lack of knowledge about 
dredging and its interaction with the 
environment is not unusual. Scientific studies 
interfaces between dredging and the 
environment – plants, animals, hydro-dynamic 
processes and others – are abundant in the 
form of environmental impact assessments, 
pilot projects, trials and continuous surveys 
and investigations. Making this knowledge 
available to the public can spare a great deal 
of aggravation for clients, contractors and the 
community. According to stakeholders the 
right to participate in decision-making 
processes works to everyone’s benefit, 
preventing delays and improving outcomes. 
When one is involved with a project and feels 
ownership, one is less likely to object.

As dredging contractors and clients have 
become more aware of the public’s need for 
information, they have also realised that they, 
as the experts, must play a major role in 
providing this knowledge. With years of 
experience confronting an often sceptical 
public, the industry has sought systematic 
measures for communicating with them. 
Studies have shown that when these are 
applied, they result in transparency and 

consequently trust. What the projects 
described here share is that public opposition 
was a stumbling block and public participation 
became the solution. From these case studies 
some best practice guidelines are presented.

INTRODUCTION

Dredging contractors operate worldwide and 
therefore interact with almost any type of 
environment – salt marshes, mangroves, coral 
reefs, tropical rainforests, the arctic, rivers, the 
deep sea, shallow seas. In this variety of 
environments, responsible contractors aim to 
minimise or even prevent environmental 
impacts. This demands a thorough 
understanding of the complex web of 
ecosystem relations and the contractor’s role. 
Not an easy task. The major dredging 
contractors invest heavily in R&D and 
deliberately seek out collaboration with 

environmental scientists and even have marine 
biologists on staff. This has resulted in an 
increased understanding of dredging-induced 
impacts as well as innovative technologies to 
mitigate and compensate impacts.

To ensure smooth sailing for a dredging 
project is demanding. Since most people do 
not encounter dredging or maritime 
infrastructure projects very often, their 
experience with and knowledge of the 
process is limited. On the other hand, 
contractors do not necessarily know the 
specific body of water and surroundings to be 
dredged. How do contractors overcome the 
scepticism of the public? How can the 
dredging contractor and client learn from the 
public? How can trust be built between all 
parties?

One thing experience has taught us is that not 
listening is not the answer. Moreover, 
pretending that protestors will go away is a 
costly policy. Time and time again it has been 
demonstrated that facts, transparency and 
listening to the concerns of the affected 
population result in improved efficiency in 
implementing an infrastructure project. 

Communicating upfront before the project is 
carved in stone takes longer in the beginning. 
And it is certainly neither easy nor cheap. But 

MARSHA COHEN AND RENÉ KOLMAN

Above: After years of economic decline, the government 

decided to restore the shoreline of Newbiggin-by-the-

Sea, on the UK’s Northumberland coast. The sceptism 

of the local community was overcome by the dredging 

company’s transparency: a dedicated website was 

created with photographic and video information, and a 

viewing platform placed onshore to enable local 

residents to watch the progress.
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dredging had been conducted over the past 
century, very little concrete information was 
available to the public. This clearly had to 
change. 

Advances in technological communications 
like the Internet increased the speed with 
which information – true or false – was 
distributed. The announcement of the 
dredging project consequently resulted in a 
massive public reaction. Given that dredging 
by its nature is invisible, because most 
activities go on below the water’s surface, 
some scepticism and misunderstanding could 
have been predicted. 

Real and perceived threats
To understand the opposition to the project 
one has to understand the real and perceived 
threats. The port deepening operations were 
located at the Entrance close to the Port 
Phillip Heads Marine National Park (Figure 2). 
The Park includes an underwater canyon 
ranging from 80 to 100m deep. Port Phillip 
Bay itself is characterised by clear water with 
high visibility. It is rich in many species of fish 

“Dredging is expensive but our bay in 
priceless” and “Don’t bugger our bay” 
greeted the captain and crew. The media 
chimed in with newspaper headlines such as: 
“Activists will not be swayed on channel”, 
“Kiss the fish goodbye fear” and “Queen of 
all monsters readies for mammoth task”. Daily 
television reports emphasised the dangers of 
dredging (Figure 1).

In this less-than-friendly atmosphere, TSHD 
Queen of the Netherlands was about to start 
dredging. Prior to her arrival, as part of the 
environmental assessment for the Port of 
Melbourne Channel Deepening Project, key 
environmental and social values were studied 
extensively, environmental impacts were 
evaluated and monitoring programmes were 
planned. However, as a result of the protests 
from some members of the public and by 
local media, the dredging works were 
delayed. 

Although a rigorous environmental approval 
process had been followed by the Port of 
Melbourne Corporation (PoMC) and regular 

at the end having the support of the 
community outweighs any negatives and 
compensates for the time, energy and money 
invested in listening, educating and explaining 
the project to the public. 

A few examples will be discussed here including 
the issues surrounding the Port of Melbourne, 
Australia; Building with Nature projects in the 
Netherlands; the Berlin Landwehr Canal and 
other projects. Some cases involve long-term 
policies that have socio-economic value and 
others involve an urgent environmental crisis. 

What these cases share is that public opposition 
was a stumbling block and public participation 
became the solution.

PORT DEEPENING IN MELBOURNE, 
AUSTRALIA 
Australians are generally known as 
exceptionally hospitable. But welcome to 
Australia was not on the menu when the 
trailing suction hopper dredger (TSHD) Queen 
of the Netherlands sailed into Melbourne 
harbour. Activists brandishing signs: 

Figure 1. Before: Although 

deepening the Port of 

Melbourne was crucial to the 

region’s economic 

development, dredging in this 

environmentally sensitive areas 

resulted in intense protests.
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From June to October 2005, this trial was 
executed by the Queen of the Netherlands. 
Despite the collection of reliable data and 
approval by the Government protests 
continued. Public outcry eventually led to a 
Supreme Court challenge.

Turning the tide
What finally made a difference in swaying 
public opinion was the cooperation between 
the contractor and the client and 
stakeholders. Taking the public’s concerns 
seriously and addressing these concerns 
carefully was paramount. To communicate 
successfully with the public, the team of the 
PoMC and the contractor had to acknowledge 
the assets of the area as well as the perceived 
threats of the dredging operations. They had 
then to present means to remedy the threats 
and protect the assets. 

According to an old adage, talk is not cheap, 
but the alternative is even more expensive. 
Ultimately, to achieve acceptance meant that 
more environmental assessments were 
required and that the PoMC and the 
contractor had to rethink their approach to 
communicating with the public. 

In March 2007, the SEES was submitted for 
public review and subsequent governmental 
approval process, which included a six-week 
long panel enquiry. It was executed at a cost 
of US$80 million and represented over two 
years of peer-reviewed investigation. It 
comprised 15,000 pages of data and research 
and 40 new technical studies, which 
incorporated findings from the trial dredge. 
The most stringent environmental 
requirements were put in place. In addition, 
the cooperation of the dredging contractor 
was essential to engaging the community in 
discussions and in developing dedicated 
means of communications, as did the port’s 
willingness to inform the public at its weekly 
media conferences on project progress, 
project schedule and turbidity, airborne and 
underwater noise monitoring data. These 
weekly reports helped the public understand 
how some risks can indeed be mitigated. 

Through reliable communications, a true 
dialogue developed. This made it possible to 
better educate the community and allay their 
fears about the Channel Deepening Project. 

diving, fishing, boating and beaches. The 
potential economic loss to commercial 
activities like commercial diving, fishing 
activities, charter fishing and ecotourism were 
also worrisome, as were sites of significant 
cultural heritage like a shipwreck and 
lighthouse. To be clear, the PoMC and the 
contractor spent considerable resources 
demonstrating to interested parties that the 
dredging works would not be detrimental to 
environmental, cultural or social assets. In July 
2004 an Environmental Effects Statement 
(EES) costing US$8 million had been released. 
After that an independent panel assembled 
138 recommendations and advised that 
further scientific investigations were needed 
before proceeding. These studies became 
known as the Supplementary Environmental 
Effects Statement (SEES). As part of this 
process, trial dredging was required to prove 
that dredging the Entrance was viable and to 
gather data for more environmental studies. 

and other aquatic life as well as sensitive reefs 
and wetlands. In this pristine location, perhaps 
the port authority should not have been 
surprised that environmental activists were 
worried. 

While some environmental threats to the 
Bay’s Entrance were perceived, some were 
based on reality. These threats included the 
risk of rocks falling on deep reef habitats in 
the Entrance, the presence of contaminated 
materials within the Yarra River and the need 
to store this in an underwater-confined 
disposal facility (UW-CDF). The effects of 
turbidity caused by dredging and the amounts 
of released nutrients could cause problems 
and needed to be measured and monitored. 

The key social values that Bay users wished to 
protect involved the noise and visual impacts 
of dredging and the disturbance caused by 
turbidity to recreational activities such as 

Figure 2. Public protests were met with environmental assessments, innovative dredging techniques and constant 

communication with the community. Shown here an aerial view of Port Philip Bay.
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the same principles mentioned above applied. 
The Berlin Landwehrkanal (LWK) was built in 
the mid-19th century, planned by the well-
known Prussian landscape architect, Peter J. 
Lenné, who designed other significant 
gardens and public parks in Berlin. Some 
10km long, the Landwehrkanal links the 
upper Spree River in Berlin-Kreuzberg with its 
lower section in Charlottenburg. Bound by 
two locks and crossed by 37 bridges, the 
canal runs through a densely-populated inner-
city with one and a half million people in the 
vicinity.

Originally used for freight transport, the canal 
is nowadays important for recreational 
navigation and passenger boats for tourism. 
The “Bridge Tours” are booked by more than 
one million passengers per year. Residents 
also enjoy the canal and its banks are 
bordered by green recreational areas that 
create flora and fauna biotopes, raising their 
ecological value. The canal is protected as a 
historical monument.

The collapse
In the spring of 2007, a few bank collapses 
along two stretches of the Landwehrkanal 
occurred. To prevent further damage, the 

Pursuing a proactive, multi-faceted media and 
community relations programme alongside a 
significant financial investment in robust 
scientific research was necessary to meet a 
rigorous project-approval regime. A 
fundamental belief from the port and the 
dredging contractor emerged that the public 
has the right to know and that environmental 
and social issues are equally as important as 
economic issues. The community’s concerns 
must also be the concerns of the contractor 
and client. What started as a confrontation 
ended as a positive learning experience for all 
parties (Figure 3) .

THE BERLIN LANDWEHRKANAL: 
PUBLIC PARTICIPATION 
In a recent paper presented at PIANC’s Smart 
Rivers Conference in Buenos Aires, Argentina 
(September 2015), “The Berlin Landwehrkanal: 
Public Participation in an Urban Area” by 
Andreas Dohms of the Wasser- und 
Schifffahrtsamt Lauenburg, Germany, 
described how public participation can result 
in public support of difficult infrastructure 
solutions. Unlike the previous case study in 
Melbourne where the project had long-term 
planning, in Berlin the need to act arose 
suddenly and urgently. Nonetheless, some of 

Figure 3. Melbourne's 

newspaper headlines 

were very different at 

the end of the project 

than at the start.



The groups worked as volunteers with the 
waterway administration specialists, examining 
the technical proposals and in some cases 
optimising them. This complex approach with 
full involvement of stakeholders ensured 
transparency both while developing solutions 
as well as while implementing them. 

Asking the public to participate helped 
smooth the way to gaining public acceptance 
and support for the Berlin Landwehrkanal 
restoration. This example again proves that 
although interests may conflict and problems 
are complex – and even urgent – taking the 
time to invite public participation can expedite 
the project and help find solutions acceptable 
to all parties (Figure 5).

OTHER EXAMPLES OF PRO-ACTIVE 
CONTRACTOR COMMUNICATION
Not every project is large and not every 
project portends immediate disaster. Yet all 
projects impact nearby populations and 

Landwehrkanal”, emerged.
Although a wide variety of participants such 
as environmentalists, historians, small ship 
groups were involved in the mediation 
process, one issue overrode everything else – 
people wanted to participate in the project’s 
decision-making procedure. The conflict was 
not just about the WSA Berlin’s actions that 
had been carried out before the start of the 
mediation. The real problem was the exclusion 
of the public up to this moment. 

Once again the events at Berlin’s 
Landwehrkanal proved that excluding the 
public from the decision-making process is not 
good policy. It denies the public the chance to 
learn what the problem is, make it their own, 
express their concerns and offer useful 
insights. The uniqueness of these citizen’s 
action groups in Berlin was their commitment 
to seeking solutions that would be acceptable 
in terms of ecology and technology, but also 
as regards to government budget restrictions. 

Federal Waterway Administration, represented 
by the Wasser- und Schifffahrtsamt (WSA) 
Berlin, which is responsible for operating and 
maintaining the Federal waterways in and 
around Berlin, secured the sites by locking 
them up, stabilising the collapsed banks and 
cutting some of the trees along the 
embankment. The intention of removing 
another 200 trees along the canal was 
announced. Protests against further tree 
removals, organised by newly founded action 
and environmental groups, arose immediately 
(Figure 4).

In the view of the WSA Berlin, the situation 
was urgent and further bank collapses along 
the entire length of the canal were an 
imminent danger. Consequently, the 
announced tree removals began in July 2007 
– carried out under police protection. This is 
clearly not how one wishes to work. As public 
opposition increased, the tree removal 
became a political hot potato and more action 
groups were founded. Perhaps, ironically, the 
state and district authorities of Berlin and 
from all political parties supported the protest 
groups, leaving the WSA Berlin isolated.

“Future of Landwehrkanal”
A new format for negotiating between the 
WSA Berlin and the public about the canal’s 
renovation was as urgent as the need for tree 
removal. Other public concerns were also 
looming. Finding – and explaining – technical 
solutions acceptable to all sides had to be a 
priority. Eventually, the idea of a mediation 
procedure, named “Future of 
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Figure 5. At. Berlin's landmark canal, Landwehrkanal, banks were collapsing. (Courtesy of Berlin Waterways and 

Shipping Office)

Figure 4. Public protests were vocal. With mediation, 

public participation found consensus solutions. 

(Courtesy of Berlin Waterways and Shipping Office)



replenishment or so it was thought by the 
local population. All these aspects caused 
concern amongst the residents…

Since dredging operations are often viewed 
with scepticism, the contractor made every 
effort to cooperate with the community, to 
provide information that made it clear to the 
residents what was being done and why. This 
included:
-  Several dedicated websites were created 

with photographic and video information. 
They provided updates on the progress of 
all aspects of the project, with contributions 
from the people who live and work in the 
village. On one of the websites, the route 
of the TSHD Oranje, could be followed as 
she hauled sand for the beach 
replenishment. This was a 9-hour journey, 
which is quite long, as the sand was won 
from a licensed dredging area off the coast 
of Lincolnshire, near Skegness. The whole 

demand that the public be informed. Below 
are several examples of projects that have 
improved or will improve the quality of life of 
residents in the long-term, but were not 
necessarily self-evident to stakeholders from 
the start.

Newbiggin Shoreline Restoration, UK
After years of economic decline, Newbiggin-
by-the-Sea, a town of 7,500 people in 
Northumberland, on the North Sea coast of 
England, was scheduled to undergo a revival. 
A large part of the beach had been washed 
away leaving the existing sea wall in danger of 
collapsing. After much deliberation, a major 
government investment was ready to fund 
beach replenishment, breakwater construction 
and a landscaped promenade. This project to 
restore the once famous beach and sea front 
back to and beyond its former glory, took 
place between March and October 2007.

Newbiggin-by-the-Sea had been a thriving 
mining town as well as a grain port. Over the 
last several decades these industries had 
faded, the coastline eroded, and the 
economic situation of the town worsened. 
Several government agencies including the 
Department for the Environment, Fisheries 
and Rural Affairs and the Wansbeek District 
Council spent years pushing for and 
conceiving a plan to breathe new life into the 
town. With the approval of the funding for 
the project the dredging works were to 
commence.

The £10 million project would involve 
recharging the beach with 500,000 tonnes of 
new sand; building a new breakwater in the 
bay to ensure tidal currents do not remove 
the new sand; improving the promenade, 
including a new set of feature steps in the 
centre of the bay; new playground; raised 
viewing platforms allowing visitors to see over 
the existing concrete sea defences; and the 
UK’s first permanent offshore sculpture.

The community, as is often the case, was not 
convinced. The sand for replenishing the 
beach had to be collected from far out at sea. 
Because of the shallow waters near the town, 
dredging vessels would have to anchor 1.5km 
off the coast to unload the dredged sand. 
And the rough coastal waters of the North 
Sea would probably threaten the sand 

cycle, sailing back and forth and collecting 
the sand and delivering it, cost 22 hours, 
almost a full day. The website had more 
than a million hits with visitors as far away 
as Australia.

-  A viewing platform was put in place to 
enable local residents to watch the 
progress. In this way, the public could 
observe first-hand the dredging operations 
and breakwater construction as they came 
into view. This proved an exciting event, 
and many people came out to watch the 
Oranje at various times during the day and 
night. 

-  Deploying the TSHD Oranje with its capacity 
of 15,850m³ and loaded sailing speed of 
over 15 knots made the whole enterprise 
more cost-efficient. It enabled large 
quantities of sand to be transported 
efficiently over a long distance so that 
fewer trips were needed. The deployment 
of the Oranje also meant that dropping 
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Figure 6. To implement a pilot study for a sand engine on the Frisian coast of the Netherlands, a Community of 

Practice (CoP) comprising 20 people from governments, NGOs and the private sector was formed. The CoP is shown 

here on a field visit to the coast in the rain.



diametrically opposed to the plans of the 
national government. Local communities saw 
the urgency to join in the policy and political 
deliberations about the lake, but their aim 
was to stop the project. The BwN 
representatives sought support among Frisian 
officials and local experts, but without a 
regional coalition of authorities and decision-
makers in favour of the idea the regional 
authorities hesitated to become active 
advocates for the BwN plan. Unable to get 
support from local civil servants who were 
wary of a looming conflict with national 
authorities, the initiator of the BwN pilots 
reconsidered strategies and sought a coalition 
that would signal the need for change at a 
convincingly influential level. The deputy of 
the Province of Friesland, the chair of the 
Water Board and the director of an NGO were 
approached. 

Together they decided to make a video of this 
group philosophising about the potential role 
of BwN and post it on YouTube. The video 
turned out to be an important motivating 
factor during encounters, showing that 
political superiors were in favour of the BwN 
experiment. This gave the project some 
legitimacy in the eyes of experts and policy 
makers – it gave BwN the opportunity to 
reach out to others in the community and to 
start a deliberation process with stakeholders. 

anchor a long way offshore was not a 
problem, because the ship was able to 
pump the sand ashore through a 180m 
flexible floating pipeline and a 1,500m 
sinker line.

-  The contractor also addressed the residents’ 
deep concerns about future erosion. A 
protective breakwater was created by laying 
50,000 tonnes of rock on a geotextile mat 
on the seabed. The structure was provided 
with a protective layer of ‘Core-locs’ – 
interlocking concrete blocks which are able 
to absorb and dissipate more wave energy 
than a natural stone structure.

Now some eight years later, the town’s 
shoreline is a welcomed attraction for both 
residents and tourists, regaining its economic 
vitality. The importance of the public’s 
awareness of the project’s progress avoided 
conflicts and created instead new 
opportunities. 

IJsselmeer Lake Friesland, the 
Netherlands
As a result of the Intergovernmental Panel on 
Climate Change (IPCC) reports on climate 
change, the Netherlands government 
commissioned a study into the question of 
whether the current national water and flood 
protection systems are sufficiently robust for 
the next 100 years (Delta Commission 2008). 
The study concluded that one must prepare 
for a maximum sea-level rise of 1.3m in the 
next century. It also found that as fresh water 
needs are expected to increase in the future, 
the reservoir function of the IJsselmeer Lake 
had to be reinforced. These conclusions were 
accepted by the Netherlands government as a 
sustainable, forward-looking strategy and it 
developed a plan to prevent flooding and 
improve the lake’s function as a reservoir. 

The communities along the lake were far less 
happy. They saw the government plan as 
possibly destroying their livelihoods and the 
historical towns along the shores of the lake. 
Faced with these conflicts, the Building with 
Nature (BwN) programme was asked by the 
national government to initiate a pilot study 
along the Frisian coast. Representatives of 
BwN approached the Frisian governments to 
seek collaboration. The BwN programme is 
carried out by EcoShape, a consortium that 
includes myriad stakeholders such as dredging 

contractors, engineering consultants, 
government agencies, municipalities, applied 
research institutes, universities and academic 
research institutes. 

The struggle for coastal protection in the 
Netherlands is a never a surprise and innovative 
methods and technologies are always a priority. 
Consequently, when a pilot project for sand 
nourishment was suggested for the IJsselmeer 
coast in the North of the Netherlands, this was 
for dredging contractors a continuation of a 
long history of battling the seas. 

For the residents along the IJsselmeer coast, it 
was also a long story, but not a positive one. 
A formal protest letter was presented asking 
that the consortium be denied work permits. 
They had witnessed too many failed 
interventions – old sand shoals, failed 
nourishments and breakwaters claimed by the 
waves. Another failure would risk their 
livelihoods, as recreational boating, swimming 
and surfing could be destroyed. For the 
national government and the BwN researchers 
and engineers, doing nothing was not an 
option for the long-term. Facing staunch 
opposition, a public relations crisis was 
brewing and community participation was 
imperative. 
Slowly it became apparent that regional 
parties were willing to talk but were 
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Figure 7a. Clear information efforts such as this schematic of the Passaic River clean-up in New Jersey, USA, helped 

guide the highly controversial project towards cooperation amongst all parties
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It is never easy to translate innovative ideas 
into policy. Most people are not thinking 
about the future and what can be achieved by 
innovation. They are thinking about the here 
and now. One lesson learnt in the case of 
“building with nature” was that solutions 
should be linked to existing problems already 
acknowledged by stakeholders, who may then 
consider connecting their resources to the 
new initiative. Furthermore, this process 
should start as soon as possible and be carried 
out on a continuous basis, as the sands so to 
speak are constantly shifting.
 
The development of regional plans often 
occurs on multiple scales of governance, 
hence the client and contractor have to act on 
multiple playing fields almost simultaneously. 
Local arenas and local decision-making are 
important but the threat of getting trapped in 
short-term interests and local political dealing 
is a real possibility. A combination of top-
down and bottom-up communication is 
probably most effective, certainly in situations 
where innovative policies are trying to win 
acceptance. 

METHODS FOR PUBLIC 
PARTICIPATION
No one size fits all, but a few basic guidelines 
do give impetus for further thought and 
action. In 2002, the US EPA (Environmental 
Protection Agency) was confronted with the 
difficult task of ‘selling’ the idea of cleaning 
up the Hudson River in New York State. 

The presence of PCBs from prior industrial 
activities led the government to a decision to 
name the river a SuperFund Site. It was 
determined that removing this toxicity was 
imperative. Opposition to this clean-up action 
was widespread, promoted by the company 
that was one of the major polluters of the 
river. This opposition went on for years. To 
communicate the urgency of removing the 
contaminated sediments, a neutral team of 
public participation professionals was 
contracted by the EPA. More than 144 
Hudson River Valley community members 
were interviewed regarding how the public 
should be meaningfully involved in the design 
and implementation of the Hudson River PCBs 
dredging project.
 
Out of the many questions, concerns, 

The pilot could be explained, the exact 
location could be chosen and formal 
procedures to meet regulations were agreed 
upon.

One condition for supporting the project was 
that the pilot be set up as an experiment. In the 
media and in information meetings, the 
experimental nature of the pilot project was 
emphasised. This downplayed the political 
aspects of the new coastal intervention and the 
experiment was done on a relatively small scale. 

Despite its small scale, the pilot project 
demanded large-scale input from a broad 
range of experts, including morphologists, 
ecologists, monitoring experts, policy makers, 
governance experts, dredging contractors and 
others. Also, because of the pilot’s implication 
for future policy, it drew the attention of 
climate scientists and strategists from other 
government agencies (provinces, 
municipalities, water boards). 

To enhance the professionalism of the 
participants and facilitate discussions, a 
so-called Community of Practice (CoP) was 
established. The CoP comprised 20 people 
from governments, NGOs and the private 
sector with diverse knowledge fields. It met 
once every three months for a whole day 
(Figure 6). The result of critical reflection was 

that more attention had to be spent to 
communicate with people in the area. This 
turned out to be crucial, not only because the 
experts were able to explain the proposed 
pilot, but because the local community proved 
to have a wealth of experiential knowledge 
on prevailing wave and wind regimes and on 
sediment transports. 

As community meetings were organised, both 
the professional and the local experts could 
share their knowledge and learn from each 
other. Modern policy planning cannot ignore 
the public’s need to have a say in 
interventions that influence their personal 
environment. Planning processes dominated 
by professional experts are not automatically 
trusted and local residents often have relevant 
knowledge and experiences. Also, stakeholders 
have resources (such as political lobbies, use of 
media and legal proceedings) to slow down or 
even block projects. 

As a result of the involvement of multiple 
authorities and the fragmentation of decision-
making, regulations and financing 
arrangements, no one governing authority has 
unequivocal political control of a project. For 
all these reasons, project initiators need to 
involve themselves in local networks and to 
give due attention to communication and 
interactions.

Figure 7b. A broad group of politicians, clean-up specialist and environmental groups gathered on the Passaic River 

site to inaugurate the clean-up project officially.



top-down and bottom-up approaches.
4.  Do not presume that the public has prior 

knowledge. Therefore, keep the process 
transparent – all aspects of decision-
making for the project should be visible 
and understandable to all stakeholders.

5.  Make the process meaningful – focus the 
attention on tasks and issues where public 
input can have significant influence on 
decisions. Give participants clear roles and 
responsibilities. 

6.  Acknowledge the public’s input so that 
stakeholders feel that their opinions are 
valued. A community information session, 
where a dialogue takes place, is preferable 
to a “public meeting” where only project 
proponents get to speak. 

7.  Support the public’s deliberations with 
regular, accurate and timely information 

emerges for clients and contractors. These are 
applicable to a wide variety of dredging and 
maritime infrastructure projects. These are 
applicable to a wide variety of dredging and 
maritime infrastructure projects be they in 
ports along coastlines, in industrialised nations 
or emerging economies (Figure 8). Whilst this 
list may not be complete, here are 12 best 
practices for increasing public awareness and 
participation:
1.  Engage with stakeholders as early as 

possible in the process by, for instance, 
creating a stakeholder advisory committee.

2.  Recognise that public participation must 
be included in the decision-making process 
in order for the outcomes to be viewed as 
legitimate.

3.  Be aware of the multiple scales of 
governance and consider a combination of 

opinions and reactions expressed by this 
diverse group of individuals, a list of 
anticipated impacts from the dredging project, 
the public’s expectations for participation on 
the design and implementation of the project 
and opinions concerning past public 
involvement were identified. These viewpoints 
resulted in a report, Hudson River PCBs 
(2002), suggesting recommendations about 
further communications for pro-active public 
participation. 
A similar environmental clean up challenge 
occurred at a SuperFund site on the Passaic 
River in New Jersey (Figures 7a and 7b).

LESSONS LEARNT FROM VARIOUS 
PROJECTS
By reviewing the above projects, a series of 
basic “best practices” for public participation 

28  Terra et Aqua | Number 143 | June 2016

Figure 8. Community projects are welcomed by the local population and have a positive effect on both the project execution as well as general living standards of those living 

along the river where dredging was taking place.



and provide regular feedback from the 
governing authority. 

8.  Respond ASAP to public feelings – positive 
and negative. 

9.  Recognise that stakeholders do have 
reasonable concerns.

10.  Recognise that stakeholders do have 
information that can contribute to 
improvements in the dredging 
programme. 

11.  Be flexible in responding to changing 
conditions and situations. 

12.  The process of community participation 
carries a price-tag. Allocate moneys for 
this process if it is to be carried out in a 
useful way.

SPECIFIC COMMUNICATIONS 
ACTIONS
Depending on the situation, many 
communication tools are available:
-  Stakeholders appreciate the opportunity to 

meet the experts including the dredging 
contractor and to ask questions. As 
mentioned above, meetings where a 
dialogue between experts and the 
community can take place is much better 
than meetings where only the experts 
speak.

-  Regular presentations and briefings with 
community liaisons will help keep the public 
updated and can avoid unwanted surprises 
on both sides. 

-  Print and electronic newsletters can be used 
to keep various groups informed of the 
project’s developments. 

-  Programmes for schoolchildren, when 
viable, can be organised to teach the next 
generation more about the port, waterway 
and other water-related issues thus planting 
the seeds for future cooperation. 

-  Television / radio / print advertising 
campaigns and press releases cost time and 
money but are well worth the investment 
to help explain why a project is beneficial 
for the community and the economy. 

-  Establishing a dedicated website and toll-
free telephone information line is a sign of 
transparency and cooperation.

All these measures contribute to keeping the 
lines of communication open between client, 
contractor and community. They can help 
avoid confrontations and lead instead to 
cooperation. 

CONCLUSIONS

Inclusiveness when planning a maritime infrastructure project regardless of whether it is a 
major development or a smaller operation is a must. All stakeholders, including the public, 
have a right to transparency and to know what is happening in their neighbourhood. 
Economic considerations that lead ports to plan expansions or for waterfront protection or 
coastal replenishment as well as contaminated sediment remediation projects need to be 
explained from a social-environmental viewpoint as well. 

When people are informed, they feel recognised. They feel ownership. And they then 
react differently. Rather than protesting, they can think along. Local residents may actually 
shed light on important issues that perhaps have been overlooked by project developers.

Utilising a system for public participation should be part of the project planning and 
should occur at the start of a proposed project and should be ongoing every step of the 
way. Funds for this research should be budgeted and the value of the public’s opinion 
must be recognised in all aspects of the infrastructure project. 

The public has to trust that the authorities and the dredging contractor have a 
fundamental belief that the public has the right to know. To create this trust, the experts 
must accept that the process of creating awareness must be initiated by the contractor 
and client. However, given that dredgers are engineers and technicians – not public 
relations specialists – they may lack effective communication skills. To achieve a true 
exchange of information may require specialised training to improve these skills or 
employing outside agents that are versed in public policy and communications. 
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CLASSIFICATION OF 
SOILS AND ROCKS FOR 
THE MARITIME 
DREDGING PROCESS
BY MARCOM WORKING 
GROUP 144. 
Published by PIANC/ The World 
Association for Waterborne 
Transport Infrastructure. 2016.  
€ 160. 139 pp.

The MarCom Working Group 
144 was established by PIANC in 
November 2009 to review the 
previous classifications of soils 
and rocks for maritime dredging 

process and produce an updated document. The last PIANC 
classification was issued in 1984.

The updated report, “Classification of soils and rocks for the maritime 
dredging process” is divided into seven chapters. The introduction 
(Chapter 1) highlights the objectives and scope of the report, a list of 
definitions of various materials (soil, rock, sediments and intermediate 
and additional materials) and a framework of the rest of the document. 

Chapter 2 shows an overview of various ground investigation 
techniques such as hydrographic and geophysical techniques, 
boreholes, in-situ geotechnical tests and laboratory tests. It also 
includes the evaluation of site investigation data and reporting. 

Chapters 3 and 4 give detailed information on soil and rock 
characteristics while Chapter 5 covers the topic of intermediate material 
or sometimes known as ‘hard soil-soft rock’. The three chapters also 
highlight references for readers for additional information. Through the 
detailed classification of materials, the report aims to show on how to 
provide adequate qualitative detail (description) and quantitative detail 
(test results) in order to make a reasonable estimate of the 
dredgeability of the material, its behaviour during loading and transport 
and its suitability for re-use.

Chapter 6 describes the dredging processes – dredging, transport, 
loading, re-use and disposal – related to soil or rock properties. 

The final chapter (Chapter 7) provides information on how to apply the 
classification for a complete maritime dredging process. The chapter 
also includes separate tables for various dredging processes – 
excavation, transport, unloading and re-use.

For more information: 
www.pianc.org or http://www.pianc.org/technicalreportsbrowseall.php 

THE ECOLOGICAL 
EFFECTS OF DEEP SAND 
EXTRACTION ON THE 
DUTCH CONTINENTAL 
SHELF
BY MAARTEN DE JONG
Published by Wageningen 
University, the Netherlands. 
2016. 164 pp. With full-colour 
illustrations. 

On the Dutch continental shelf, 
approximately 26 million m³ of 
marine sand is extracted each 
year and this might increase up 
to 40 to 85 million m³ to 

counteract the rise in sea-level. 

The Maasvlakte 2 (MV2) project, a seaward harbour extension of the 
Port of Rotterdam in the Netherlands utilised 220 million m³ of sand. 
The Dutch authorities permitted sand extraction of up to 20 metres 
below the seabed instead of the usual two metres to decrease the 
surface area of direct impact.

The Ecological Effects of Deep Sand Extraction on the Dutch 
Continental Shelf is a thesis written by Maarten de Jong as part of his 
Building with Nature (BwN) PhD project conducted at Wageningen 
University and IMARES (Institute for Marine Resources & Ecosystem 
Studies). The aim of the project was to study the effects of deep sand 
extraction (20 metres) and ecological landscaping and to compare 
these with the effects of sand extraction with shallow and intermediate 
extraction depths. The data on ecological effects were used to 
formulate optimisations and design rules for future sand extraction.

The thesis delves into significant changes in faunal species composition 
and sediment characteristics that were observed in the deep areas of 
the MV2 borrow pit. It shows that biomass of macrozoobenthos, 
organisms living in and on the seabed, increased 7-12 fold compared 
to reference values and the biomass of demersal fish (fish living close to 
the floor of the sea or a lake) increased 20-fold. Macrozoobenthos and 
demersal fish are strongly correlated with sediment and hydrographic 
characteristics and time after cessation of sand extraction. 

Ecosystem-Based Design (EDB) rules are also highlighted in the study. 
Ecological and bed shear stress data were combined and transformed 
into EDB rules that can be used in the design phases of future borrow 
pits in order to simultaneously maximise the sand yield and decrease 
the surface area of direct impact. 

For more information:
https://www.researchgate.net/profile/Maarten_Jong_De or contact:
maarten.dejong@arcadis.com 
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DYNAMIC ANALYSIS 
AND DESIGN OF 
OFFSHORE STRUCTURES
BY SRINIVASAN 
CHANDRASEKARAN
Published by Springer (India). 
2015. € 101.14 (E-book). 
€119,99 (Hard cover)  
145 illustrations. 287 pp. 

Dynamic Analysis and Design of 
Offshore Structures delves into 
the different types of offshore 
platform geometries. The book 
covers advanced topics on recent 
research on structural dynamics, 

an essential part of offshore engineering, and can be used as classroom 
material. It is also aimed at practicing and consulting offshore structural 
engineers and researchers working in the field.
The book presents an overall idea on various types of offshore plants, 
basic engineering requirements, fundamentals of structural dynamics 
and their applications to preliminary design. The book also includes 
links to websites that show video lectures of relevant courses related to 
the topic. 

The book is divided into seven chapters – Chapter 1 describes the 
various types of offshore platforms to readers. Chapter 2 discusses 
environmental forces – the different environmental loads such as wind, 
wave, current and ice and snow, encountered by the structures. 
The next chapter gives detailed information of the fundamentals of 
structural dynamics while Chapter 4 describes damping in offshore 
structures and highlights various damping models such as Rayleigh 
Damping and Caughey Damping. 

Chapter 5 discusses hydrodynamic response of perforated offshore 
members and this is especially useful knowledge for retrofitting 
offshore structures. The book also has a dedicated chapter (Chapter 6) 
on stochastic dynamics, an advanced research topic that extends the 
basic concepts of structural dynamics.

The final chapter delves into the applications in preliminary analysis and 
design – it gives detailed information on experimental studies, analytical 
studies and empirical prediction. 

The book gives illustrative examples and exercises to explain basic 
concepts of structural dynamics. In addition, recent research in the field 
that has been validated by experimental and numerical studies are also 
presented in the book. Also, each chapter includes tutorials and 
exercise for self-learning. 

For more information: 
www.springer.com/shop 
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ONLINE AND 
INTERACTIVE:
FACTS ABOUT 
DRILLING & BLASTING 

Underwater drilling and 
blasting operations are done 
for a range of projects such as 
deepening of harbours and 
channels, excavation of 
trenches for installing oil and 
gas pipelines and 
communication cables, 
demolition work and 

excavation for foundations (civil engineering).

The latest Facts About discusses in detail on how drilling and 
blasting is conducted underwater. Various types of drilling 
pontoons (a floating pontoon and a drilling pontoon on spuds), 
drilling systems (a traditional top hammer drill, down-the-hole 
[DTH] hammer and rotary drill) that are utilised for underwater 
drilling are described. 

Different types of blasting are also conducted for various 
purposes. Trench blasting is a common method – trenches are 
excavated for installing oil, gas, water, sewage pipelines and 
cables. Line drilling technique involves drilling a series of holes 
that are spaced only several inches apart on the desired line of 
breakage in the rock. This technique is used, for an instance, to 
protect and prevent damage to the rock mass behind the 
(excavation) line which may be supporting a quay wall. 

Facts About Drilling & Blasting also highlights the different types 
of explosives used in underwater blasting and the essential 
components for blasting. The impacts of underwater drilling and 
blasting and ways to mitigate them are also discussed in the 
document. 

Facts About is a series of concise, easy-to-read online brochures 
which give an effective overview of essential facts about specific 
dredging and maritime construction subjects. Each brochure 
provides a 'management summary' for stakeholders seeking basic 
knowledge of a particular issue. These brochures are part of the 
IADC's on-going efforts to support clients, consultants and 
others in understanding the fundamental principles of dredging 
and maritime construction. 

To download Facts About or subscribe: 
https://www.iadc-dredging.com/en/84/dredging/facts-about/

INTERNATIONAL ASSOCIATION OF DREDGING COMPANIES

FACTS ABOUT
An Information Update from the IADC

UNDERWATER  
DRILLING & BLASTING
WHAT IS UNDERWATER DRILLING & BLASTING?
Rock is often encountered in rivers, estuaries, coastal and 
open waters and can pose an obstruction to various works. 
Dredging can be done to remove the rock but sometimes the 
rocks that are too hard to be dredged directly have to be 
removed with explosives. Underwater drilling and blasting 
can sufficiently fragment the rock to allow for it to be dredged. 

Underwater blasting or submarine blasting as it is otherwise 
known is done for a range of projects such as deepening of 
harbours and channels, excavation of trenches for installing 
oil and gas pipelines and communication cables, demolition 
work and excavation for foundations (civil engineering). 

Underwater drilling is the first part of the process during 
which drilling is done to make bore holes in the rock to place 
charges or explosives for blasting. The drilling (and blasting) 
can be done from the surface via floating pontoons and 
self-elevating, spudded platforms.  The process also often 
includes overburden drilling (OD) – overburden is the softer 
materials overlaying the rock – it is done with a casing tube 
which is drilled through the overburden into the top of the 
rock. In this way a firm connection is made between the 
pontoon and the rock on the sea bottom. Within this casing 
the drilling of the deeper borehole is done and the explosives 
are lowered.

Underwater drilling and blasting is no easy feat and there are 
various factors that can make it very challenging. Water is 
often moving and it can serve as an additional burden. The 
water also makes it difficult for blasting as the explosives need 
to be water-resistant. In addition, underwater blasting can 
pose various impacts such as ground vibrations and 
underwater shock waves and steps need to be taken to 
mitigate these impacts (this is discussed at the end of this 
Facts About). 

Above: An underwater blasting operation being undertaken in 
Porto Sudeste, Brazil

Furthermore, before any underwater drilling and blasting 
operation can be undertaken, a thorough site investigation is 
conducted. The information often includes the depth of 
overburden and type of material, level of rockhead (the 
surface between overlying unconsolidated material and solid 
bedrock below) and the type of rock. Also, an inspection of 
nearby buildings and harbour structures is often done to 
calculate the impacts of the drilling and blasting operations 
on them.  

WHAT ARE THE DIFFERENT DRILLING PONTOONS?
Floating pontoons such as flat top barges or hoppers can be 
adapted for mounting drilling equipment. A floating pontoon 
for drilling consists of: drill towers; anchor winches; 
compressors; generator; accommodation such as office, mess, 
workshop, storage; explosives storage including separate 
storage for detonators and boosters. 

The floating pontoon is anchored in position and anchor 
adjustments are made for each drill hole or line of holes. The 
drill towers are moved over rails on one side of the pontoon or 
over a hopper (well) so as to drill several holes from one 

A floating pontoon with drill towers moved over rails on the side 
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5TH INTERNATIONAL SYMPOSIUM ON SEDIMENT 
MANAGEMENT 
JULY 10-13, 2016
MONTRÉAL, CANADA

The management of dredged sediments is a significant issue. The 5th 
International Symposium on Sediment Management (I2SM) will be 
held in Montréal, Québec, Canada to discuss relevant topics regarding 
sediment management. The symposium is being organised by 
Université de Sherbrooke and the École des Mines de Douai. 

The symposium aims to bring together academics, professional figures 
and public agencies involved in sediment issues. The event will consist 
of a plenary session followed by parallel sessions. The topics that will 
be discussed include emerging pollutants in sediments, sediment and 
contaminant fate and transport, ecological impact assessment and 
risk, remediation of contaminated sediments and beneficial reuse of 
sediments such as in civil engineering, environmental restoration, 
products manufacturing.

The previous symposiums of sediment management were held in Lille, 
France in 2008; in Casablanca, Morocco in 2010; in Alibaug, India in 
2012; and Ferrara, Italy in 2014.

For more information:
Email:  i2sm2016@usherbrooke.ca
Website: http://www.i2sm.ca/

THE SAND MOTOR CONFERENCE: FIVE YEARS OF 
BUILDING WITH NATURE
SEPTEMBER 14-15, 2016
KURHAUS, SCHEVENINGEN AND KIJKDUIN, THE 
NETHERLANDS

Every year, the sea takes sand from the Dutch coast. Every five years, 
the Dutch Ministry for Infrastructure and Environment (Rijkswaterstaat) 
replenishes the shortfall by depositing sand on the beaches and in the 
offshore area. To protect the coast in more sustainable and natural 
ways, the Sand Motor or otherwise known as the Sand Engine pilot 
project was conceived. The Sand Motor is a peninsula on the coast 
near Ter Heijde. 

The Sand Motor is a knowledge development project involving 
government, business, research institutes and non-profit organisations 
(NGOs).  If the project fulfils expectations, sand replenishment off the 
Delfland Coast will be unnecessary for the next 20 years.

The initial research results from the Sand Motor, five years after its 
creation, will be presented during the two-day international 
conference. The conference will also showcase talks by researchers, 
interviews, an exhibition market, workshops and theme excursions to 
areas that highlight morphology, nature and leisure development. 

The conference is aimed at policymakers, scientists and professionals 
from the Netherlands and other countries who are working on 
different disciplines associated with sandy coasts and ‘Building with 
Nature’. 

The conference will be held in the Kurhaus, Scheveningen on 14 
September. Attendees can expect various activities including an 
excursion to the Sand Motor in Kijkduin on 15 September. 

For more information:
Email: zandmotor@kustvisiezuidholland.nl
Website:  www.dezandmotor.nl  

2ND EUROPEAN DREDGING SUMMIT 
SEPTEMBER 14-15, 2016
HAMBURG, GERMANY

The 2nd European Dredging Summit “Identifying Project 
Opportunities, Improving Dredging Practices and Complying with 
Legislation”, will showcase practical solutions from expert dredging 
experiences with discussions centred around indispensable dredging 
strategies for efficient operational management and project success. 
The two-day conference will consist of a number of informative 
presentations followed by an interactive Q&A session and panel 
discussions that will highlight different aspects of dredging. 
Various essential dredging topics will be discussed in detail at the 
conference.  These topics include: 

•  Sustainable practices and techniques used by ports to ensure 
efficiency in dredging operations

•  Technology used in sediment profile imaging for monitoring 
sedimentation in dredging projects

•  Solutions to reduce alterations to coastal or estuary morphology that 
affect coastal and marine habitats and species

•  Dealing with underwater noise from dredging machinery in 
compliance with new regulations

•  Dredging project investment – A government perspective
•  Information on contract set up to ensure supplier and contractor 

satisfaction

Other topics will also be discussed at the conference. Highlighting 
methods to aid in meeting challenges related to port infrastructure 
development and financing, and will be talked about in detail. 

The conference also includes a cocktail reception on the first evening 
and networking lunches. 

For more information, contact:
Mado Lampropoulou 
Phone: +44 203 141 0607 
Email: MLampropoulou@acieu.net
http://www.wplgroup.com/aci/event/dredging-summit-europe/
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INTERNATIONAL SYMPOSIUM ON RIVER 
SEDIMENTATION
SEPTEMBER 19-22, 2016
STUTTGART, GERMANY

The 13th International Symposium on River Sedimentation (ISRS 2016) 
will be held at the Vaihingen campus of the University of Stuttgart, 
Germany. Held triennially since 1980 under the auspices of the 
International Research & Training Center on Erosion and Sedimentation 
(IRTCES), the symposium series provides an important forum for 
scientists, engineers and policy-makers to share information, exchange 
ideas and collaborate in the field of erosion and sedimentation processes.

Sediment dynamics in fluvial systems is of high ecological, economic and 
human-health-related significance worldwide. Appropriate management 
strategies are needed to limit maintenance costs as well as minimise 
potential hazards to the aquatic and adjacent environments. Human 
intervention, ranging from nutrient / pollutant release to physical 
modifications, has a large impact on sediment quantity and quality and 
thus on river morphology as well as ecological functioning. 

Truly understanding sediment dynamics requires multidisciplinary 
approaches. But how do we transfer new insights on complex 
interactions in fine sediments into sustainable management strategies? 
Can we do more with less?

Participants of the symposium will have the choice between two different 
one-day technical tours on 21 September.

For more information, contact:
Karolin Weber
Email: isrs2016@iws.uni-stuttgart.de
Phone: +49 711 685 64777
http://www.isrs2016.de/ 

EUROPEAN ECOSYSTEM SERVICES 2016 
CONFERENCE
SEPTEMBER 19-23, 2016
UNIVERSITY OF ANTWERP, BELGIUM

The European Ecosystem Services 2016 Conference, “Helping nature to 
help us” focuses on the important role that healthy ecosystems play in 
supporting human well-being and the protection of nature.

This conference is jointly organised by Ecosystem Services Partnership 
(ESP), OPERAs, OpenNESS, ECOPLAN, University of Antwerp and several 
others. The conference is also co-organised and has received funding 
from the European Commission Seventh Framework Programme. 
The conference will comprise keynote presentations from experts in the 
fields of policy, practice and science; a networking day where businesses, 
practitioners, policymakers and researchers meet and showcase their 
work; and  interactive sessions to demonstrate working examples of 
ecosystem services and natural capital.

The sessions of the five-day conference are divided into six different 
themes – Biome sessions; Capacity building / networking sessions;  
Generic / regional based sessions;  Policy and / or business related 
sessions; Sessions related to projects / processes; and Thematic sessions. 

The topics of the sessions include: Nature-based solutions for urban 
challenges; Conceptual Frameworks on Ecosystem Services for Problem 
solving; The governance of ecosystem services: Methods to understand, 
inform development, and support successful implementation; 
Implementing Ecosystem Services in planning and decision-making; 
Operationalising the concept of ecosystem services; and Solving practical 
bottlenecks in ecosystem service mapping. 

The conference also features field excursions to several interesting 
locations to see ecosystem services in action. Attendees can choose from 
nine different locations to visit; this includes Grote Nete Alluvial Forests 
and Landdunes, National Park Hoge Kempen, Drowned Land of 
Saefthinge (estuarine nature reserve) and Zwin (estuarine nature reserve). 

For more information: 
www.esconference2016.eu 

EGYPT’S PORTS AND WATERWAYS SUMMIT
SEPTEMBER 20-22, 2016
INTERCONTINENTAL CITYSTARS CAIRO, EGYPT

Since the New Suez Canal project in 2015 was completed, Egypt is 
aiming to implement the second phase of its vision for the future: 
expanding its maritime infrastructure and trade capacity in order to take 
advantage of its unique global position. Key to the implementation of 
this vision are a number of projects aimed at developing the country’s 
maritime trade capacity, namely the Suez Canal Zone (SCZ) project, the 
development of river transport and the development of the country’s 
ports and inland logistics facilities to support transshipment and value 
added services. 

The 2016 Egypt Ports and Waterways Summit will serve as a platform to 
share information about these projects and discuss the myriad issues 
concerning Egypt’s future such as project finance, logistics, port 
operations and economics. 

The three-day programme will comprise of a panel discussion, 
presentations on various topics, networking lunches and a site visit. A 
panel discussion regarding the topic, Enhancing the competitiveness of 
Egyptian ports, is the highlight of the first day of the summit. The panel 
will discuss in detail what Egyptian authorities can do to ensure that they 
remain competitive to international shipping, the projects that are 
currently underway in Egypt to achieve this goal, and future plans that 
are in place to ensure the continued prominence of the Egyptian 
maritime industry. 

On 22 September, the last day of the summit, attendees can visit 
Sokhna. Operated by DP World, Sokhna occupies a key location on the 
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Red Sea near the southern entrance to the 
Suez Canal providing a convenient location for 
transhipment and goods heading for Cairo. 

For more information: 
http://www.egyptportsandwaterways.com/ 

15TH WORLD CONFERENCE CITIES 
AND PORTS “CROSSOVERS”
OCTOBER 5-7, 2016
ROTTERDAM, THE NETHERLANDS

The World Conferences of The Worldwide 
Network of Port Cities (AIVP) is organised 
every two years. 
The conference comprises specific sessions 
and roundtable discussions. Six different 
topics will be discussed in detail by experts: 

How can crossovers between cities and ports 
enhance the circular economy?; How can 
crossovers between cities and ports stimulate 
innovative business climate?; How can we use 
smart technologies for green logistics and 
industries in port and city?; How can joined 
urban and port planning facilitate the next 
economy - flexible frameworks of port and 
city?; How can crossovers allow the creation of 
resilient ports cities facing up to the challenges 
of climate change?; and How can port cities 
enhance social innovation, develop new skills 
and raise the profile and image of the port?. 

For more information, contact: 
AIVP
Phone: +33 2 35 42 78 84 
Email:  conference@aivp.org 
http://citiesandports2016.aivp.org/en/ 
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IADC SEMINAR ON DREDGING AND RECLAMATION 
OCTOBER 17-21, 2016 
SINGAPORE

Aimed at (future) decision makers and their advisors in 
governments, port and harbour authorities, off-shore companies 
and other organisations that have to execute dredging projects, the 
International Seminar on Dredging and Reclamation has been 
organised by the International Association of Dredging Companies 
(IADC) in various locations since 1993.

Often presented in co-operation with local technical universities, the 
IADC Seminar provides a week-long seminar especially developed 
for professionals in dredging-related industries. In the past this 
intensive course has been successfully presented in the Netherlands, 
Indonesia, Dubai, Argentina, Abu Dhabi, Bahrain and Brazil.

Highlights of the programme
To optimise the chances of a successful completion of a project, 
stakeholders, from the start, need to fully understand the 
requirements of a dredging project. The five-day course strives to 
provide an understanding through lectures and workshops. The 
in-depth lectures are given by dredging experts from IADC member 
companies. Some of the subjects covered include:
•  overview of the dredging industry and the development of new 

ports and maintenance of existing ports;
• project phasing (identification, investigation, feasibility studies);
• descriptions of types of dredging equipment;
• site and soil investigations,
•  costing of projects and types of contracts such as charter, unit 

rates, lump sum and risk-sharing assessments
•  latest dredging and reclamation techniques including 

environmental issues
The course also includes an on-site visit to a dredging project being 
executed in the area to give participants the opportunity to see 
dredging equipment in action and learn about a dredging operation. 
There will also be plenty of time to network and interact, especially 
with a mid-week dinner where participants, lecturers and other 
IADC member company representatives will attend. 

Each participant will receive a set of comprehensive proceedings at 
the end of the week along with a list of extensive references of 
relevant literature. Participants who have fully completed the 
coursework will receive a Certificate of Achievement in recognition. 
The seminar starts on Monday, 17 October 2016 at 8:45 hours and 
ends Friday, 21 October 2016 at 17:30 hours.

Costs
The fee for the week-long seminar is € 3,100 (approx. US$3,127). 
This includes all tuition, seminar proceedings, workshops and a 
special participants’ dinner. It excludes travel costs and 
accommodation. Assistance with finding hotel accommodation in 
Singapore can be given. 

For more information, contact:
Jurgen Dhollander
PR & Project Manager
International Association of Dredging Companies (IADC)
Email: dhollander@iadc-dredging.com
Tel: +31 (0)70 352 3334
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MEMBERSHIP LIST IADC 2016
Through their regional branches or through representatives, members of IADC operate directly at all locations worldwide

AFRICA
BKI Egypt for Marine Contracting Works S.A.E., Cairo, Egypt
Nigerian Westminster Dredging and Marine Ltd., Lagos, Nigeria
Dredging International Services Nigeria Ltd, Ikoyi Lagos, Nigeria
Jan De Nul Dredging Limited, Port Louis, Republic of Mauritius
Van Oord Dredging and Marine Contractors B.V. – Angola, representation office in Luanda
Van Oord Nigeria Ltd, Victoria Island, Nigeria

ASIA
Beijing Boskalis Dredging Technology Co. Ltd., Beijing, PR China
Boskalis International (S) Pte. Ltd., Singapore
Boskalis Smit India LLP, Mumbai, India
P.T. Boskalis International Indonesia, Jakarta, Indonesia
Zinkcon Marine Singapore Pte. Ltd., Singapore
Dredging International Asia Pacific (Pte) Ltd., Singapore
International Seaport Dredging Private Ltd., New Delhi, India
Hyundai Engineering & Construction Co. Ltd., Seoul, Korea
Jan De Nul Dredging India Pvt. Ltd., India
Jan De Nul Singapore Pte. Ltd., Singapore
Penta-Ocean Construction Co. Ltd., Tokyo, Japan
Toa Corporation, Tokyo, Japan
PT Van Oord Indonesia, Jakarta, Indonesia
Van Oord (Malaysia) Sdn Bhd, Selangor, Malaysia
Van Oord (Shanghai) Dredging Co. Ltd, Shanghai, PR China
Van Oord Dredging and Marine Contractors B.V. – Azerbaijan, branch in Baku
Van Oord Dredging and Marine Contractors B.V. – Kazakhstan, branch in Manigistau
Van Oord Dredging and Marine Contractors B.V. – Vietnam, representation office in Hanoi
Van Oord Dredging and Marine Contractors bv Hong Kong Branch, Hong Kong, PR China
Van Oord Dredging and Marine Contractors bv Korea Branch, Busan, Republic of Korea
Van Oord Dredging and Marine Contractors bv Philippines Branch, Manilla, Philippines
Van Oord Dredging and Marine Contractors bv Singapore Branch, Singapore
Van Oord India Pte Ltd, Mumbai, India
Van Oord Thai Ltd, Bangkok, Thailand 

AUSTRALIA + NEW ZEALAND
Boskalis Australia Pty, Ltd., Sydney, Australia
Dredging International (Australia) Pty. Ltd., Brisbane, QLD, Australia
Jan De Nul Australia Ltd., Australia
NZ Dredging & General Works Ltd, Maunganui, New Zealand
Van Oord Australia Pty Ltd., Brisbane, QLD, Australia
WA Shell Sands Pty Ltd, Perth, Australia

EUROPE
Atlantique Dragage Sarl, St. Germain en Laye, France
Baggermaatschappij Boskalis B.V., Papendrecht, Netherlands
BKW Dredging & Contracting Ltd., Cyprus
Boskalis International B.V., Papendrecht, Netherlands
Boskalis Italia Srl., Rome, Italy
Boskalis Nederland B.V., Rotterdam, Netherlands
Boskalis Offshore Subsea Contracting B.V., Papendrecht , Netherlands
Boskalis Sweden AB, Gothenburg, Sweden
Boskalis Westminster Ltd., Fareham, UK 
Boskalis Westminster Middle East Ltd., Limassol, Cyprus
Boskalis Westminster Shipping BV, Papendrecht, Netherlands
BW Marine (Cyprus) Ltd, Limassol, Cyprus
Heinrich Hirdes G.m.b.H., Hamburg, Germany
Irish Dredging Company Ltd., Cork, Ireland
Rock Fall Company Ltd, Aberdeen, UK
Terramare Eesti OU, Tallinn, Estonia
Terramare Oy, Helsinki, Finland
Baggerwerken Decloedt & Zoon NV, Oostende, Belgium
DEME Building Materials NV (DBM), Zwijndrecht, Belgium
Dredging International (Luxembourg) SA, Luxembourg, Luxembourg
Dredging International (UK) Ltd., East Grinstead, UK
Dredging International N.V., Zwijndrecht, Belgium
Nordsee Nassbagger-und Tiefbau GmbH, Bremen, Germany

Societa Italiana Dragaggi SpA ‘SIDRA’, Rome, Italy
Société de Dragage International ‘SDI’ SA, Lambersart, France
Tideway B.V., Breda, Netherlands
Dredging and Contracting Rotterdam b.v., Bergen op Zoom, Netherlands
Dredging and Maritime Management s.a., Capellen, Luxembourg
Jan De Nul (UK) Ltd., Ascot, UK
Jan De Nul Group (Sofidra S.A.), Capellen, Luxembourg
Jan De Nul n.v., Hofstade/Aalst, Belgium
Sodraco International S.A.S., Armentières, France
Rohde Nielsen, Copenhagen, Denmark
TOA (LUX) S.A., Luxembourg, Luxembourg
Ballast Ham Dredging, St. Petersburg, Russia
Baltic Marine Contractors SIA, Riga, Latvia
Dravo SA, Italia, Amelia (TR), Italy
Dravo SA, Lisbon, Portugal
Dravo SA, Madrid, Spain
Mijnster Zand- en Grinthandel bv, Gorinchem, Netherlands
Paans Van Oord B.V., Gorinchem, Netherlands
Sodranord SARL, Le Blanc-Mesnil Cédex, France
Van Oord (Gibraltar) Ltd, Gibraltar
Van Oord ACZ Marine Contractors bv, Rotterdam, Netherlands
Van Oord België BVBA, in Zele, Belgium
Van Oord Deutschland GmbH, Bremen, Germany
Van Oord Ireland Ltd, Dublin, Ireland
Van Oord Middle East Ltd, Nicosia, Cyprus
Van Oord Nederland bv, Gorinchem, Netherlands
Van Oord Norway AS, in Oslo, Norway
Van Oord nv, Rotterdam, Netherlands
Van Oord Offshore bv, Gorinchem, Netherlands
Van Oord UK Ltd., Small Dole, UK

MIDDLE EAST
Boskalis Westminster (Oman) LLC, Muscat, Oman
Boskalis Westminster Al Rushaid Co. Ltd., Al Khobar, Saudi Arabia
Boskalis Westminster Middle East Ltd., Abu Dhabi, UAE
Boskalis Westminster Middle East Ltd., Manama, Bahrain
Middle East Dredging Company (MEDCO), Doha, Qatar
Gulf Cobla (Limited Liability Company), Dubai, UAE
Jan De Nul Dredging Ltd. (Dubai Branch), Dubai, UAE
National Marine Dredging Company, Abu Dhabi, UAE
Van Oord Bahrain SPC, Manama, Bahrain
Van Oord Gulf FZE, Dubai, UAE

THE AMERICAS
Boskalis International bv Sucural Argentina, Buenos Aires, Argentina
Boskalis International Uruguay S.A., Montevideo, Uruguay
Boskalis Panama SA, Panama City, Panama
Dragamex SA de CV, Mexcio City, Mexico
Dravensa C.A., Caracas, Venezuela
Westminster Dredging (Overseas) Ltd., Trinidad
Dragabras Servicos de Dragagem Ltda, Brazil
Dredging International de Panama SA, Panama
Dredging International Mexico SA de CV, Veracruz, Mexico
Compañía Sud Americana de Dragados S.A, Buenos Aires, Argentina
Jan De Nul do Brasil Dragagem Ltda., Brazil
Mexicana de Dragados S.A. de C.V., Mexico City, Mexico
Van Oord Canada Ltd., Calgary, Canada
Van Oord Curaçao nv, Willemstad, Curaçao
Van Oord de México, S.A. de C.V., Mexico City
Van Oord Dragagens do Brasil Ltd, Rio de Janeiro, Brazil
Van Oord Marine Contractors Canada Ltd., Ontario
Van Oord Offshore (USA) LLC, in Houston, USA
Van Oord Panama SA, in Panama City, Panama
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